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Exploring 
for Business 


RAZIL, one of the great 
and progressive nations to 

the south of the U.S.A., early 
realized the value of its “air 
arm” not only in national defen- 
se but for the purpose of explor- 
ing and developing the un- 
limited natural resources of 
its hinterland. Beechcraft 
twin-engined 18’s daily fly 
between Brazil’s small jungle 
airstrips with mail, men and 
materials—handling as easily 
as on any metropolitan airport. 
Like Brazil, governments 
and corporations throughout 
the world are selecting the 
Beechcraft 18 for their trans- 


portation needs because of its 


record of reliability, speed and 
cruising range. As an execu- 
tive transport, accommodating 
up to nine people in splendid 
comfort, it can save many 
days of travel time—and much 
fatigue. Its readiness to go 


anywhere, any time, gives 
executives and personnel the 
dollars-and-centS advantage 
of meeting sales and produc- 
tion problems quickly, and it 
also creates the extra time 
needed to do the job well! 
Your Beechcraft distributor 
is ready at any time to help 
you appraise your company’s 


air transportation needs. Call 


on him. 





Beech Aircraft 


poe 


WICHITA, KANSAS, U.S. A. 














Just as the Sun 
is indispensable i 
the flowers are to 

bloom... 


’ 





...the “Norécrin” is indispensable if your business is to flourish jim 


An aircraft for business, touring and public transportation 


Three seats - 165 m.p.h. - 24 m. p.g. - 150 H.P. engine 


The “Norécrin” is a product of the Société Nationale de Constructions Aéronautiques du Nord 


20, rue Vernier PARIS 17° Telephone Galvani 94-52 




















SABENA of Belgium is the tenth major airline to buy the Convair-Liner. 
KLM Royal Dutch Airlines, Swissair, FAMA of Argentina, 


Others are: 


SABENA 


eS ae 


Trans Australia Airlines, Orient Airways of India, American Airlines, 


Western Air Lines, Continental Air Lines, Pan American World Airways. 


joins the world-wide swing to the 
Convair-Liner 


SABENA — the Belgian national airline 
— has purchased six of the new Convair- 
Liners for use throughout its European 
system. 

Thus, SABENA becomes the tenth major 
world airline to adopt these modern 40- 
passenger, 300-mile-per-hour airplanes for 
its medium-distance routes. 


The new Convair-Liner builds passenger 


traffic by speeding passengers along in 
pressurized, air-conditioned comfort... in 
luxurious surroundings... with extra-sized 
“panorama” windows to please tourist 
traffic. 

For the airline operator, it is a money- 
making airplane : twin-engine economy... 
interchangeable parts—left to right, air- 


plane to airplane... simplified maintenance 


and extremely low seat-mile operating cost. 
With firm orders for 171 Convair- Liners, 


plus spare parts, already placed by ten 


airlines on five continents, parts and ser- 
vice will become standardized throughout 
the world. 

We invite you to wire or write for com- 
plete technical and performance data on 


this new airliner. Cable address: Convair. 


Built by Consolidated Vultee Aircraft Corporation @ San Diego, California, U.S. A. 


Convair-Liner Features 











40 passengers, 300 miles per hour Fiberglas sound-proofing 


Pressurized, air-conditioned cabin Thermal anti-icing 


Radiant wall heating Tricycle landing gear 

L —_ lini Integral fuel tanks 
-soft 

uxuriously-soft reclining seats foo bi Aenieer 


Individual, silent fresh air ducts Pratt & Whitney engines plus 


Extra-large “panorama” windows " jet-exhaust propulsion 
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SWISSAIR 


SWISS AIR TRANSPORT Co., LTD. 
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A V | A T 0 N Sy ° ™ : , Year by year, Dunlop Aviation Division provides 


fresh proof of leadership. In 1931 Dunlop Wheels 
and Tyres were fitted on the outstanding air liner 
of the day, the Handley Page Heracles. 

Today the De Havilland Dove, which has been 
ordered by 14 countries for their internal air routes, 
is equipped with Dunlop Wheels, Brakes and 
Tyres, Dunlop Jacks for Nose and Main Wheel 
retraction and Dunlop Flap Operating Gear. 

The skill and long experience of Dunlop will 
provide the answer to the design problems that 
arise when the aircraft of the future take shape. 
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“Those reversible propellers really make airplane 


landings safer.’’ 


“Yes. And they shorten landing runs as much 


as forty per cent.” 


The new Hamilton Standard reversible Hydromatic propellers pro- 
vide the modern airliner with air brakes in addition to the usual 
wheel brakes. The braking effect of the reversed propellers shortens 
landing runs as much as forty per cent and minimizes the danger of 
skidding on wet or icy runways. Again Hamilton Standard has con- 


tributed vitally to safety in air travel. 


Among the airlines which have already ordered Hamilton Standard 


reversible Hydromatic propellers are: 


Aeroposta Linea Aeropostal Venezolana 
Braniff National 
Capital Northwest 
Chicago and Southern Orient 
Continental Pan American 
Delta Pan American Grace 
Eastern Sabena 
F. A. M. A. Trans Australian 
K. L. M. United 
Linea Aerea Nacional Western 

















UNITED AIRCRAFT 


EAST HARTFORD, CONNECTICUT, U.S. A. 


* CHANCE VOUGHT AIRPLANES - SIKORSKY HELICOPTERS 


- HAMILTON STANDARD PROPELLERS 


PRATT & WHITNEY ENGINES 
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The /OS7 advanced transoceanic airliner /0,/ 


the (/OS7 progressive European Airlines* 


The new Douglas DC-6 triumphantly reaffirms Douglas leadership 
in the construction of magnificent aircraft. 
Six months after its CAA certification, more than 75 DC-6s have 
already gone into scheduled service, and deliveries are continuing 
at the same rate. DC-6s are flying throughout the United States; 
from Florida to Argentina and Peru; across the Pacific from San 
Francisco to Honolulu; and now across the Atlantic from Brussels 
to New York. 
During its presentation tour of Europe and Africa, in the course of which it carried more than 3,000 
guests, the DC-6 met with unstinted praise in all quarters. Long stretches of the tour were carried out 
at 20,000 ft or over, and rough weather was encountered, yet not one of the 3,000 passengers ever felt airsick 
or complained of the effects of altitude; in fact, it is no exageration to say that the DC-6 turns tedious travel 


into restful pleasure, through the many newly designed features which it embodies, such as : 


Altimatic cabin—automatically pressurized for breathing- and ear-comfort at all operational altitudes. 
Individual ventilation with humidity- and temperature-conditioned fresh air. 

Soundproofing so perfect that you barely hear the four powerful engines, and can converse in normal tones. 
Adjustable lounge chairs, immediately convertible into spacious bunks for night travel. 


Neither speed nor reliability have been sacrificed to achieve 


such superlative comfort. ‘The DC-6 carries you smoothly Look for the great new 


at over 300 m. p. h.; will fly on any two of its 2,100 HP | DOUGLAS DC-6 


engines; is fitted with electronic instruments to meet every 
conceivable flight condition; and has behind its design all on the World’s leading airlines 
the engineering skill acquired by Douglas in producing * AB Aerotransport 
“— ee (Swedish Airlines) 
more than 11,000 transport aircraft. * KLM Royal Dutch Airlines 
* Scandinavian Airlines System 
(DDL — DNL — SILA) 
* SABENA (Belgian Airlines) 


Braniff International Airways 

FAMA (Flota Aerea Mercante 
Argentina) 

National Airlines 

PANAGRA (Pan American-Grace 


Airways) 
Philippine Air Lines 
American Airlines 
United Air Lines 


Douglas Aircraft Company, Inc., Santa Monica, California, U.S.A. 











Compacting 


A basic necessity in variable pitch propellers is freedom of rotary 
movement. 

This must be combined with absolute ‘rigidity’ in all other directions 
despite the heavy and complex loads on the bearings, and for these reasons 
Rotol Ltd. have used Timken tapered roller bearings for many years. 

In a recent design, shown above, a great advance in compactness has been 
achieved by the use of a still more ‘special’ Timken bearing, an excell- 
ent example of the far-reaching results of a bearing designed expressly 
for a given duty. 


BRITISH TIMKEN LTD, BIRMINGHAM AND DUSTON, NORTHAMPTON 


Telephone : East 1321. Telegrams : ‘Britimken, Birmingnam’. Associated Company : Fischer Bearings 
Co. Ltd., Wolverhampton, makers of FBC ball and roller bearings and transmission equipment, 


Registered Trade Mark: Timken, 


The first type of Timken ‘ special’ 
for Rotol Ltd. 


Type used at intermediate stage. 















Make 


our wings yours 





For Finer, Faster Traveling 





Whether you travel for business or pleasure, or whether 
you have samples or products to ship, you'll find no 
finer, faster way than TWA, your Trans World Airline. 





Pleasure Travel is at its best aboard TWA. Com- Business Travel on TWA saves precious time, the world around. 
plimentary meals aloft, prepared and served by Flights are frequent—and every flight is scheduled, permitting 
a thoroughly trained hostess and steward, are you to make appointments in advance—and keep them. 


but one feature of the unexcelled service and 
airmanship encountered on every TWA flight. 


All these countries are only hours away from the 
vast markets and resources of the United States 


Algeria 













YOUR TRAVEL AGENT REPRESENTS 


Indo-China 
Iraq 
Ireland 
Italy 
Libya 
Newfoundland 
Oman 
Palestine 
Portugal 
Saudi Arabia 
Spain 
Switzerland 
Trans-jJordan 
Tunisia 
United States 





TRANS WORLD AIRLINE 


Flying is the way to travel 
and TWA the way to fly! 


aes TWA—Trans World Airline 
== === Around the World Connections 
=sseees= TWA—Route applied for 
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EXACTLY RIGHT 
FOR 
CONTINENTAL FLIGHT jo 








Accommodating 24 to 32 passengers, the Saab 
**Seandia” has been scientifically designed in 
the size which has proved to be ideal for cont- | 
inental air services. The “ Seandia” offers its 
passengers every comfort. Simultaneously, it 
fully meets the airlines’ stringent economy 
requirements and guarantees the highest possible 
degree of safety. Hence, it is the ideal airliner 
for the operator of medium-range services. 






















The interest aroused by it the world over confirms 
the commendable fact that in all their caleul- 
ations the ‘*Seandia’s” designers showed an 
unexcelled degree of sureness and precision — 
and, last but not least, remarkable judgment in 
foreseeing the need for an aircraft of just this size. 
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SVENSKA AEROPLAN AKTIEBOLAGET + SAAB AIRCRAFT COMPANY . SWEDEN 








How satisfied is a 


satistied customer? 
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How SATISFIED IS A SATISFIED CUS- 
TOMER? In repeating an original 
purchase, is he merely accepting 
another product or are there desire 


and enthusiasm shown? 


It makes a difference. Repeat 
buying of low-cost consumer goods 

bread, soap, clothing—is quite 
likely to result from habit. On the 
other hand, when repeat buying 
involves large sums, as in the case 
of transport airplanes, the satisfac- 
tion must be active satisfaction— 
strong enough to stimulate serious 
investment. 


Pan American World Airways re- 
cently placed a repeat order for 
four new Lockheed Constellations. 
Their Constellation fleet now num- 
bers 22 units) KLM Royal Dutch 
Airlines have signed repeat orders 
for the second time. Other airlines 


that have added to their original 
orders are Trans World Airline, 
Panair do Brasil, Aer Lingus and 
Aerlinte Eireann (Irish Airlines). * 

The decision to repurchase, in 
each case, is based on more than a 
year of Constellation study—on cost 
and revenue figures of the plane in 
actual commercial operation. 

THESE SATISFIED CUSTOMERS, we 
submit, are doing more than show 
passive acceptance. They are re- 
buying on proof of performance, 
and their acknowledged judgment, 
together with their stated confidence 
in the Constellation, is the finest 
testimonial we or any other manu- 
facturer can attain. 

These satisfied customers become, 
in effect, Lockheed’s foremost sales- 
men. How much more satisfied can 
a satisfied customer be ? 


—Lahced Clerwryt Coyooralion 


Burbank, California, U.S.A. 


LOOK TO LOCKHEED FOR LEADERSHIP 


* Other airlines operating (or soon to operate) Constellations are Air France, 
American Overseas Airlines, British Overseas Airways Corporation, Eastern Air Lines, 
KNILM Royal Netherlands Indies Airways, LAV Linea Aeropostal 
Venezolana, Qantas Empire Airways, Ltd. 
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Suppose you owned a Sealand... 


Some Short jottings for airline operators, charter companies, and V.I. P.s 



























What is a Sealand? 
A Sealand is the name Shorts have given to their new 
Amphibian—built with the experience that gave us the 
Sunderland and the Stirling. It is as happy on land 
as on water. It carries five passengers, with seats for an 
extra three if need be, or can be converted to a freight 
carrier, ambulance, mobile workshop, or what you 
will. It has a normal range of 484 statute miles 
at a cruising speed of 127 m.p.h. It is 
powered by two 330 h. p. Gipsy 70 engines, 
is airworthy on either, to Air Regis- 
tration Board safety requirements, and 
is as technically perfect throughout as 
you could desire. 


What are 484 statute miles ? 
484 statute miles are about 778 kilometres. A tidy dis- 
Remember also that, 





tance, wherever you may find yourself. 
with full tanks of 120 gallons, the Sealand has a maximum range 
of 776 statute miles. Suppose you are working out a distribution 
system from a main terminal at Poole : a Sealand would enable 
passengers to transfer direct and be flown non-stop to Belfast, 
Prestwick, or Dublin in about 2 hours. (Northolt and the Thames 
Estuary would be a matter of minutes.) If you were in Abaden, 
then Kermanshah, Teheran, and Bahrein would be nicely 
in range. Again, Durban, Bulawayo, and East London could 
easily be reached from Johannesburg. 


Where do you operate from? 
We will leave further geographical calculations confidently 
in your hands. Just for fun, try Wellington, Sydney, and Cairo, 


and see where you get to. But remember all the points of 


advantage that a true amphibian has. 





Are you thinking of the Charter business ? 
Good luck to you, with a fleet of Sealands. 
. This is a job just made for the job. You can 
offer a service no land plane can offer, and 
you'll find that the payload and operating 
costs make the Sealand highly profitable. The 
same applies to ‘‘feeder’ lines almost any- 
where in the world. 










Are you a V.1.P.? 


If not, you will be one day. Just think what a 
Sealand could do for you, whether you are in oil, 
mining, finance or industry! You can turn your 
Sealand into an office complete with staff, a mobile 
maintenance or inspection unit, or a hospital outfit. 
You could even use it to take yourself and your family 
home on leave. 


What should you do now? 
Production deliveries will start soon. We are 
booking orders and a lot are coming in. To enable 
production to be planned, and to avoid a tedious wait, 
it is suggested that you write for further details and 
then place your requirements on record. 


Shorts 


The first manufacturers of aircraft in the world - Established 1908 


SHORT BROS. (ROCHESTER & BEDFORD) LTD., ROCHESTER, ENGLAND 
SHORT & HARLAND LTD., BELFAST, N. IRELAND. 











Spotlight on British Aeronautics 


During the first two weeks of last September, London and its 
surroundings was the meeting place of almost everybody connected 
with aviation : officers and government officials, aeronautical engineers 
and pilots, customers and salesmen, eager spectators, aviation jour- 
nalists—people converging from all parts of the World. 

On September 3rd the British Royal Aeronautical Society and the 
corresponding U. S. Institute of the Aeronautical Sciences opened their 
first joint meeting, giving experts from both sides of the Atlantic a chance 
to exchange ideas in conferences and discussions. This lasted about ten 
days and terminated with a banquet at London’s famous Guildhall. 

From September 9th to 12th the Society of British Aircraft Con- 
structors (S.B.A.C.) staged its VIIIth Flying Display and Exhibition at 
the Handley Page Airfield, Radlett, Hertfordshire. The official list of 
invitations contained about 1,600 names from 45 countries, but more 
than 10,000 people crowded around the exhibition stands and aircraft 
at Radlett. The technical aspects of the S.B.A.C. Show are described 
in words and pictures elsewhere in this magazine. 

Perhaps many readers who were unable to visit London would be 
interested to learn what the show looked like on the surface, and what 
was present behind the scenes. 

Research conferences, aeronautical exhibitions—apart from the 
scale on which they were staged, there was nothing out of the ordinary. 
Meanwhile, let us not forget that all this was taking place at a time 
when British industry and commerce, and the entire British nation, 
were living through fateful days. It will be remembered that, a short 
while beforehand, it had been decreed that the British sterling zone 
should be sealed off from the U.S. dollar zone, that goods could 
no longer be purchased in dollar countries and that the nation had to 
adopt the most stringent economy measures. The expression coined 
after the war “‘Export or Die” is no longer a slogan, but has become 
an order. The food rations have been cut, the basic petrol ration 
abolished and, in general, the Britisher has to tighten his belt still 
more. And despite all this, or perhaps just because of all this, numerous 
foreigners were invited to come and see what the British aeronautical 
industry is capable of, and to partake of the Britisher’s meagre diet. 

The foreigners came and saw... 


* * * 


They saw the best jet engines and propeller-turbines produced by 
any industry in the world today. They saw fighter aircraft which are 
consistent with the highest standard attainable by present-day aero- 
nautical science. They saw flying-boat projects which warrant the 
highest hopes. They saw accessories and components which still 
testify to the high level of British engineering and workmanship. But 
they didn’t see a single new multi-engined long-distance airliner which 
could hope to measure itself alongside similar U.S. constructions. They 
saw no heavy British bombers which could stand comparison with 
American aircraft of this category. At the same time—insignificant to 
the casual onlooker—they felt and experienced how England is 
struggling and going hungry. The insular Britisher grits his teeth : 
he fights, hopes, and keeps his faith despite radical changes in the British 
Empire’s structure. He rigidly upholds the principle: we British 
make every mistake, but not the last one—we shall end by winning ! 

Also to show this assuredness of victory, this faith, and that Eng- 
land is not undermined, was surely not the last reason for which 
this exhibition took place. In order not to lose the export markets, 
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the British invited representatives from 45 countries to London and 
shared with them a few lean, boiled fowl. In order not to appear 
weak, they gave humourous speeches. 


* * * 


A nation which loves animals and flowers as much as the English 
do, must necessarily be good-hearted. But the English are also a 
peculiar nation. Tokens of both these trends were to be found at the 
Radlett Show. The engines ? They are the expression of this inner 
force and decency, since they represent nothing else but the result of 
long years of research in metallurgy and aerodynamics, and present 
evidence of very conscientious workmanship. But among the aircraft, 
visitors would suddenly stumble upon a crate that was reminiscent of 
the days of Queen Victoria, a wire-braced biplane of which the con- 
structor might have been proud twenty years ago, which can probably 
still fly, but, if given the power of speech, would surely ask : “‘Why 
should I still have to fly ; why have I been put on exhibition ?” You 
see, this was one of the peculiarities of Radlett, and this is one of the 
peculiarities of the English national character. Perhaps this example 
contains a small explanation of why England is having to fight and 
suffer today. They have not yet found a way of casting off the atmosphere 
of an epoch which was more than glorious, and entering into a new 
epoch which may be less glorious, but could be a happy one again. 

One feels that they can and will find their way into this new epoch 
when one meets men like Sir Frederick Handley Page, a pillar of the 
British aircraft industry, who, with smiling irony, wears his Commander 
of the British Empire insignia on a golden chain around his neck and 
confesses that he feels like a wine’ steward. But this English bulldog 
probably has more brains and gentle feelings than many people capable 
of making fine speeches. And there are still men of this calibre active 
in the British aircraft industry, and throughout the British nation. 
Because of these men England has the right to hope... 


* * * 


There are people who write like scholars and talk like street-cleaners. 
I have always found that both forms of expression—the written and 
the oral—must in some way be balanced against each other. Other- 
wise, something is wrong: either the writer or the speaker must be 
insincere. Personally, I like my written work to be a true reflection 
of my thoughts. 
And whilst allowing those days in England to pass in mental review 
a great man comes to my mind, whose name may be disagreeable to 
many Britons today: Karl Marx. This great man, whose theories 
ere still being disputed, once said that the philosophers had explained 
the order of the World, but that it was our job to change it, since the 
essence of World order tends towards changes. If these changes are 
explained in an understandable manner, then Reason suffices to put 
them into practice. If the brains to explain these changes are not in 
evidence, then an attempt will be made to achieve the same by force. 
Returning from Radlett I was convinced that England is endeav- 
ouring to introduce her changes with plausible explanations. It 
is to be hoped that she will not be disturbed by anybody in this job, 
a job in which—the speech by the American ambassador, Lewis 
Douglas, at the Guildhall banquet was rather to the point —the Amer- 
icans seem willing to help her. 
EEH. 
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ith the large static and flying display 
"4 at Radlett Airport from September 9th 
to 12th, the Society of British Aircraft Con- 
structors gave the 8th annual account of its 
members’ activities. At last year’s S.B.A.C. 
show,! which was the first postwar aero- 
nautical exhibition in Europe, the Society 
revealed to its guests the technical level that 
British engineering had attained during six 
years of war and one year of conversion, and 
indicated the path along which the industry 
was working. By contrast, this year’s show 
revealed the progress made during one year 
of ‘relatively continuous work. 


1 Cf. “INTERAVIA, Review of World Aviation” 
No 6, September, 1946, P. 62-65 and No. 7, October, 
1946, P. 65-67. 


The Static Display. 
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S. B.A. C. 
Display and Exhibition, 1947 


Programme and Organisation. 


The programme of the exhibition was 
significantly wider than last year, when one 
day was reserved for the static exhibition and 
one for the flying display. This time, guests 
were invited for three days. The morning, 
somewhat shortened by the trip from London 
to Radlett, was for visiting the aircraft on the 
ground ; during the lunch hour, about forty 
military and civil aircraft (on the third day, 
only the twenty civil types) were taxied to 
the far end of the field in preparation for the 
afternoon’s demonstration flights. 

At all times during the show, guests had 
the opportunity of visiting an excellently 
organised exhibition in a large adjoining tent, 


INTER SCOAVIA 


in which all the major aircraft, engine and 
accessory manufacturers and the aeronautical 
press participated. It warrants mention that, 
without exception, the stands were ingeniously 
and tastefully set out, making the fullest use of 
the restricted floor space to show the products 
to their greatest advantage. Another example 
of forethought on the part of the exhibitors 
was the presence of qualified representatives 
who were always ready to give information. 

The great advantage of the new programme 
was that, in one day, outside visitors could 
obtain a good overall view of the British 
aircraft industry’s achievements. Meanwhile, 
a visitor wishing to make a thorough examin- 
ation of any of the aircraft demonstrated in 
flight had to be quick about it, since these 
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Visitors from Iran: H.R.H. Major-General Prince Firuz, 
Inspector-General of the Imperial Iranian Air Force, 
and Colonel Stodakh. 


were statically displayed for only two and a 
half hours. English visitors, however, had 
the whole day of September 12th to make a 
thorough study of the entire static side of 
the show ; no flights were made on that date. 

Owing to the frequent occasion for friendly 
conversation one was all together too easily 
apt to allow oneself to be diverted from the 
true purpose of the S.B.A.C. Display. For 
Radlett this year was she meeting place of 
everybody connected with aviation in Europe, 
if not the entire world—underlining the 
international importance of aviation and, in 
particular, the rdle played by the British 
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Inauguration lunch offered by the S.B.A.C. Bottom left corner: W.R. Verdon Smith, President of the 8.B.A.C.; 
third from left in the same row: E.C. Bowyer, Chief Executive of the Society. Second from left, facing the 
camera, is Sir Frederick Handley Page, the driving power behind the 8.B.A.C. 


industry. The list of guests who accepted 
the Society’s invitations contained some 1,600 
names from about fifty countries. The U.S.A. 
was represented by the elite of its aeronautical 
research experts, who had been conferring 
with their British colleagues during the week 
preceding the show. French visitors were 
also very numerous. The S.B.A.C.’s custom- 
ary hospitality and courteousness was mani- 
fested in the efficient bus service between 
Radlett and the City, the well-timed announce- 
ments in three languages over the loud- 
speakers, the music provided by the works 
bands of Fairey, Miles and Short, and the 








kind assistance offered by the press. A further 
pleasant feature was that there were not too 
many visitors for the size of the ground. 
There was never a crowd around one parti- 
cular spot, and if queuing was sometimes 
unavoidable, the characteristic British discip- 
line and the numerous and efficient personnel 
saw to it that no time was lost. The next 
show of this kind will probably confront the 
S.B.A.C. organisers with far greater diffi- 
culties in this connection. Hence, it is intended 
to stage the event on a more easily accessible 
airfield and to make it available to a wider 
section of the public. » 
















































































Avro “Tudor VII.” 





Vickers “Valetta,” new military version of the ‘‘Viking.” 





Miles ‘“‘Merchantman.”’ 


Miles M. 68, four-engined light cargo transport with detachable container. 


gods on its side. All the air demonstrations 
were executed in bright sunshine. From time 
to time a vapour trail in the only slightly 
clouded sky enabled one to establish an 
aeroplane’s position for a short instant. 


Balance of One Year of Development. 


To which common denominator could the 
impression offered by the S.B.A.C. Display 
be brought ? 

Compared with 1946, progress in the 
construction and testing of prototypes should 
be signalled above anything else; on the 
other hand, there were less new projects and 
designs. This trend is best shown in the 
civil transport field, where the development 
requires a lot of time and the publicity for 
new models is launched well in advance. 
Prototypes of most of the aircraft which were 
still under construction a year ago and had 
been announced through models and drawings, 
have already concluded their preliminary test 
flight programmes and are ready for demon- 
stration. Other types which had only just 
started their flight trials last year, are at 
present near to concluding their test pro- 
grammes and were exhibited with complete 
interior layout. In the field of light aircraft 
for civil use or special military purposes, in 
the development of which a smaller — some- 
times too small — expenditure is involved, 
this trend was not so prominent. Certain 
of the prototypes appeared unannounced, but 
thereby provided the small surprises of the 
show. Customarily, new military types are 
unveiled in a still more surprising manner, 
since their being officially struck off the secret 
list frequently takes place some time after 
the first flights have been accomplished. 
This time at Radlett, however, there was no 
such event. 

In the paragraphs which follow, reference 
will be made in words and pictures to certain 
of the products on show. The intention is 
neither to list every item exhibited at Radlett 
nor to limit the descriptions to the really new 
aircraft, but to illustrate the afore-mentioned 
considerations with a few examples and 
thereby try to give a comprehensive picture 
of the level attained by the British aircraft 
industry, as this was revealed by the S.B.A.C. 
Exhibition. 





Finally, the S.B.A.C. had the weather 





Commercial Transport Aircraft. 


It is appropriate to begin our account with 
the two four-engined types which were the 
first aircraft to catch the eye on entering 
the field, this in deference to their manu- 
facturer and simultaneously the S.B.A.C. 
host, Handley Page, Ltd., on whose airfield 
the show was staged. These two aircraft are 
the “Hastings” military transport and its 
civilian counterpart, the ‘ Hermes IJ” air- 
liner. Their common prototype was demon- 
strated last year and has since been taken 
over by the R.A.F. ; the first “‘ Hermes II, ” 
designed from the start as an airliner for 
40-63 passengers, was recently completed, but 
is temporarily being used purely for research 
purposes. — The “ Tudor VII” built by 
A.V. Roe & Co., of the same size as the 
** Hermes II,” is exactly the same as the 
“Tudor II” built for British Overseas Air- 
ways Corp., but, like the ‘ Hermes,” is 
fitted with Bristol “Hercules” air-cooled 
engines. It is likewise fitted out as an experi- 
mental aircraft, and is not listed for produc- 
tion. Elaborate arrays of automatic measuring 
devices are located in the forward luggage 
compartment and in the large passenger cabin. 
Fitted with comfortable armchairs convertible 
into berths, and even with a bar (and why 
not, if all the engineers’ work is done by the 
automatic instruments ?), the “‘ Tudor VII” 
need not envy any long-distance airliner. — 
These two aircraft, which were the largest on 
show at Radlett, are the outcome of a long 
period of development work coupled with 
great sacrifices and, to some degree, have 
paved the way for the new era of British 
transport aircraft ; what could not be shown 
is the number of nearly-completed production 
aircraft which, upon conclusion of this tedious 
trial period, will, in all likelihood, be very 
quickly put into service. It is understood 
that a number of “ Tudors” of the Mark I 
(demonstrated at Radlett last year), Mark II 
and IV versions will be delivered to the ait- 
line companies before long. 

Of all the transport aircraft, it was perhaps 
the Airspeed “* Ambassador” * which made the 
most lasting impression. It may be regarded 
as the first large airliner to have been built 
since the war in Great Britain, for its 


construction had not to suffer the delays 
brought about by the war that the “ Hermes ” 


2 Cf. “INTERAVIA, Review of World Aviation” 
No. 5, May, 1947, P. 36-39. 
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Airspeed “Ambassador.” 


and ‘‘ Tudor” transitional types had to 
contend with. At last year’s Radlett show 
it was to be seen in model form only ; and 
the prototype which was demonstrated this 
time had taken the air only two months 
beforehand. Designed to accommodate 40 
passengers, this high-wing monoplane is 
equipped with two 2,580-H.P. Bristol “ Cen- 
taurus ” twin-row radials and is probably the 
largest twin-engined aircraft in the world, 
with its present all-up weight of 47,000 lbs. 
Little evidence was given of this great weight 
when the empty prototype rose from the 
ground ; on the contrary, the aircraft with 
engines throttled glided past the spectators 
as calmly as a ship, the engine noise distinctly 
reminding one of the Westland ‘“‘ Wyvern ” 
demonstrated a little beforehand. 

After this large twin-engined type our 
thoughts go to the small four-engined trans- 
ports of Miles Aircraft, Ltd., a firm which is 
producing many new and quickly-developed 
types. New to the public was the “ Merchant- 
man” catgo aircraft fitted with four 250-H.P. 
de Havilland “‘ Gipsy Queen” engines, which 
is derived directly from the twin-engined 
** Aerovan ” and can carry a payload of over 
two tons. The Miles M. 68, equipped with 
four 100-H.P. Blackburn “Cirrus Minor” 
engines, brings forth revolutionary concepts 
in air cargo transportation ; beneath the wing 
and between the cockpit and rear fuselage 
covering is a cargo container for 1,600 lbs. 
of goods ; after a short demonstration flight 
the aircraft landed, the cargo container was 
rolled away on its own wheels, the tail covering 
brought up to the cockpit and about a minute 
after landing the small aeroplane took off 
again unloaded. 

The British do not seem to share the 
doubts of American operators as to whether 
short-line operations with small twin-engined 
aircraft are profitable in the long-run ; it so 
often happens that one wishes to make a 
short trip across the Channel, not to speak 
of certain routes in abandoned regions of the 
Commonwealth. Thus, besides the de Ha- 
villand “Dove,” the Cuwnliffe-Owen “ Con- 
cordia”’ and the Percival ‘* Merganser” were 
both shown for the first time this year at 
Radlett. Meanwhile, the “ Merganser” will 
be flown exclusively for test purposes, as the 
firm has decided to replace it next year with 
the Percival “‘ Prince”? which, like the “ Con- 
cordia,” is to be fitted with two Alvis 
** Leonides ” engines of 500 H.P. and will 
accommodate ten passengers. 
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Cunliffe-Owen ‘Concordia.” 


Whilst on the subject of twin-engined air- 
craft we might mention the Short “‘ Sealand” 
twin-engined amphibian which, however, is 
not scheduled to take the air before the end 
of October and was therefore not on show 
at Radlett. A model and a full-scale mock-up 
of the seven-seater cabin gave one a good 
idea of its configuration. The high-set wing 
of the prototype carries two de Havilland 
“Gipsy Queen 70” six-cylinder engines of 
330 H.P. for take-off, driving reversible pitch 
airscrews ; the power units can easily be 
interchanged with Alvis “ Leonides ”’ engines, 
thus providing superior take-off qualities. 
If a customer does not wish to have the 
retractable undercarriage (retracting into the 
hull sides and the tail), he can thereby gain 
600 Ibs. in payload. The majority of new 
British aircraft projects were made known 
to the public last year, so that we shall pass 
over them without further comment. Mean- 
while, one thing in particular was conspicuous : 
British aircraft designers firmly intend to fit 
their aircraft with gas turbines in the near 
future. Neither the possibilities of delivery 
delays in this connection, nor the present 
high fuel consumption of these power plants 
is stopping the industry from already building 
suitable airframes. 


It was not the first time that a model of the 


SR/4s giant flying-boat of Saunders-Roe, Lid., 
was on show at an exhibition. But as the 
construction of this enormous aircraft is pro- 
gressing favourably at East Cowes, Isle of 





Saunders-Roe 8R/45, 135-ton flying-boat project. 


Wight, and because its appearance will seriously 
affect the competition between the flying-boat, 
ship and landplane, it is appropriate that one 
should briefly review its main characteristics. 
Divided into two decks, the entire hull will 
be pressurised and provide space for 100 pas- 
sengers to be seated and move around ; its 
range of 5,500 miles will make non-stop trips 
from England to New York possible and its 
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Model and cabin mock-up of Short “Sealand.” 


cruising speed of 350 m.p.h. may provide 
fairly stiff competition for most landplanes. 
Until the projected gas turbines of over 
5,000 H.P. are available, the four inboard 
pairs of contra-rotating airscrews will be 
driven by eight 3,500-H.P. Bristol “ Proteus ” 
turbines, thus two turbines to each airscrew 
pair, and each of the outboard airscrew sets 
will be driven by one “ Proteus” turbine. 
This engine is still under development, so 
that we again have evidence of the aircraft 
constructors’ efforts to exceed the limits set by 
the present development stage of power plants, 

One of the most outstanding projects at 
present approaching completion is the 
A.W. 53 “ Apollo” airliner for 24-31 pas- 
sengers which Sir W. G. Armstrong Whitworth 
Aircraft, Ltd., plans to power with four 
Armstrong-Siddeley ‘‘ Mamba II” propeller- 
turbines of 1,000 H.P. ; now half-completed, 
it is expected to make its first test flight next 
year. The “ Apollo” is a low-wing mono- 
plane with tricycle undercarriage and pres- 
surised cabin, and will have to measure itself 
alongside the development of the “‘ Viking, ” 
the Vickers V.C. 2 “ Viscount,’’ which is to 
have the same passenger capacity and engines 
of the same power. Its cruising speed is 
estimated at 305 m.p.h. If the ‘‘ Mamba” 
engines are not available in time, it may be 
fitted with Pratt & Whitney “ Twin Wasp” 
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Fuselage model of General Aircraft ‘‘Universal Transport,” four-engined cargo 


aeroplane. 


piston engines of 1,200 H.P., which are used 
to power the Douglas DC-3 and are available 
from surplus war stocks. 

The completion of a four-engined cargo 
and passenger aircraft, the General Aircraft 
G. A. L. 60 “Universal Transport,” is likewise 
expected for next year. This is an all-metal 
high-wing monoplane with tricycle undercar- 
riage, twin fin and rudder unit, and upswept 
tail. The loading door at the rear folds down 
and serves as a ramp. The fuselage can even- 
tually be divided into two decks so as to accom- 
modate go passengers. Power plant is to 
comprise four 1,950-H.P. Bristol ‘‘ Hercules 
261” air-cooled radials. With its gross 
weight of 95,000 lbs., payload of 22,240 lbs. 
over a range of 500 miles, and cruising speed 
of 160-200 m.p.h., the ‘* Universal” can best 
be compared with the French Aérocentre 
**Cormoran” and Bréguet 761 cargo aircraft. 


Military Aircraft. 


Those expecting to find chiefly fighters and 
other types powered with jet engines among 
the new military aircraft unveiled at Radlett 
were perhaps a little disappointed, since there 
was nothing so sensational. It would be 
wrong, however, to infer from this that 
Britain is relaxing her efforts in this field. 
At the most, there might be a grain of truth 
in the assumption that, despite concentrated 


Model of Hawker N. 7/46, new jet fighter. 








Wing section of ‘Universal Transport” : reinforcement consists of two sheets pressed and 


riveted together in the rib plane to form a tubular framework. 


efforts, the endeavours to attain still higher 
speeds are momentarily finding themselves 
blocked by tough obstacles; the interval 
separating the speed of present-day high 
performance aeroplanes from that of sound 
has become so- narrow that it would seem 
as if further significant progress cannot be 
made without piercing the sonic barrier. 
There is no doubt that preparations to span 
this interval are being made in England. 

Those aircraft which visitors were disap- 
pointed not to find at Radlett do indeed 
exist. It so happens that, on the eve of the 
show, the London newspapers reported the 
successful first test flight of a new jet fighter, 
the Hawker N. 7/46, powered with a Rolls- 
Royce “Nene” and expected to attain a 
maximum speed of over 600 m.p.h. The 
first jet aircraft to be built by Hawker Aircraft, 
Ltd., it was to be seen in model form at the 
firm’s stand. Then, the Géoster E. 1/44, a 
jet-propelled experimental aeroplane, was nor- 
mally to have been on exhibition at Radlett. 
Unfortunately, however, it had previously 
been seriously damaged when the lorry carrying 
it from the factory to the Government’s test 
centre at Boscombe Down met with an 
accident. 

Meanwhile, any disappointment was well 
compensated by spectacular demonstration 
flights which revealed the speed and manceuvr- 
ability of the third version of the de Havilland 





D. H. 108 “ Swallow ” all-wing research air- 
craft, the Vickers ‘* Attacker,” the Gloster 
** MeteorIV ” and the de Havilland “ Vam- 
pire 1”. 

Moreover, the conventionally-powered air- 
craft showed plenty that was still secret a year 
ago. All the same, the impression given was 
that the planning staffs of the Royal Air Force 
and Royal Navy had not yet reached firm 
decisions as regards the future operational 
duties of their flying equipment, and had not 
yet formulated definite type programmes. 
Accordingly, the aircraft on show, some of 
which were new and some already known, 
featured a certain multi-purpose’ character, 
clearly incorporated to make them easily 
adaptable to changing conditions. Medium- 
heavy carrier-borne types were markedly in 
evidence. 

One aircraft which is nearly gigantic for 
a single-engined type is the Westland T. F. I 
“Wyvern,” a torpedo-attack single-seater 
built for carrier-borne operations. Equipped 
with the most powerful British piston engine, 
the 3,500-H.P. Rolls-Royce ‘“‘ Eagle” liquid- 
cooled 24-cylinder unit, driving two co-axial 
four-blade airscrews, it attains a maximum 
speed of 450 m.p.h. Its high tare weight of 
15,400 Ibs., to which comes a disposable load 
of nearly 6,500 Ibs., is revealed in the take-off, 
which reminds one of that of a heavy bomber 
rather than that of a powerful fighter. 
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Westland “Wyvern” torpedo-attack aircraft, powered with 3,500-H. P. Rolls-Royce Eagle.” 


Also among the aircraft demonstrated was 
the visibly-lighter Blackburn S. 28/43 dive- 
bomber/torpedo aircraft, a Naval type which 
is already known to our readers.* Space 
does not permit a description of the long list 
of other single- and twin-engined combat 
and advanced trainer aircraft, which are no 
longer new, but which were demonstrated 
with great skill. 

Worthy of mention is a new observation 
and liaison aircraft, the Heston A. 2/45, which 


3 Cf. “INTERAVIA, Review of World Aviation” 
No. 8, August, 1947, P. 23-25. 





Blackburn 8. 28/43 dive-bomber/torpedo aircraft ; right. 
nose of the Boulton-Paul P. 108 “Balliol” three-seater 
trainer which can be seen fully on the left of the general 
view picture on Page 12. Further to the rear is a Hawker 
“Sea Fury X.” 





“Prestwick Pioneer,’ four-seater all-metal high-wing 
monoplane and military liaison aircraft built by Scottish 
Aviation, Ltd., powered with a 250-H. P. de Havilland 
“Gipsy Queen 34” engine. Full-span slate, and Fowler 
flaps to which are articulated split flaps, reduce the 
landing run (over 50-ft. screen) to 180 yds. 





Auster “Avis,” a new four-seater touring aeroplane 
developed from the well-known Auster “Autocrat.” 
De Havilland “Gipsy Major” of 145 H. P.; maximum 
speed, 120 m.p.h. 
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offers its occupants an exceptionally wide 
field of vision. The cockpit containing two 
seats in tandem is positioned fore of the wing 
and has a plastics canopy which bulges out- 
wards to give a vertical view along the fuselage 
sides. It has a 240-H.P. de Havilland “Gipsy 
Queen 33 ” in-line engine driving a two-blade 
pusher airscrew. To shorten the take-off 
and landing runs, the wing is not only fitted 
with slotted flaps of wide chord, but also 
with full-span leading-edge slats ; the outer 
sections of the slats are automatic, but the 
inner sections extend only when the flaps are 
moved. 

In order to reduce the number of training 
stages, the Royal Air Force is being equipped 
with new trainer aircraft fitted with three 
seats, the two front ones side-by-side for the 
instructor and a pupil, and the rear seat for a 
second pupil who can observe without having 
to touch the controls. The Percival ‘* Pren- 
tice,” fitted with a de Havilland ‘Gipsy 
Queen 33, ” is already in quantity production ; 
for advanced training purposes, Boulton- Paul 
Aircraft, Ltd., has built a faster type, the 
P. 108 “ Balliol,” specifically to take a pro- 
peller turbine, though it is at present powered 
with a Bristol “‘ Mercury ” radial of the same 
power ; and A. V. Roe ¢ Co. have announced 
the “*_Athena,” powered either with a “‘ Mamba” 
turbine or a Rolls-Royce “ Merlin 35.” 


Personal Aircraft and Helicopters. 


The aircraft shown at Radlett for private 
owner use showed that the manufacturers are 
keeping a sharp eye on the requirements of 
a market which has not yet developed to the 
extent generally hoped for. They all featured 
good flight characteristics, but on the whole 
stressed no new trends, so that we shall 
confine ourselves to pointing out their novel- 
ties alongside the accompanying photographs. 
The only new helicopter was the Fairey 
“* Gyrodyne,”” which has now been completed 
and is soon to be flight-tested. Although desi- 
gned from the start for quantity production, 
it is at present being used for research pur- 
poses. Like a conventional aircraft, its controls 
comprise a joy stick and pedals. — Another 
flight demonstration was given of the W. 9 
experimental helicopter built by Cierva Auto- 
giro Co., Ltd., which is a research model for 
gathering knowledge on large three-rotor 


types. 
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2/45 A. O. P. aircraft. 
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Fuselage model of Avro Athena,” three-seater trainer 


powered with Armstrong-Siddeley Mamba’ turbo-prop. 


Remote-controlled winged rocket-bomb built by Fairey 
Aviation Co. 


Fairey ‘“‘Gyrodyne.” 
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=— Major-General Bécquet, Lieutenant-Colonel Carlier and Chief of Staff Leboutte 


of the Belgian Air Force examine a model of the Bristol 
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An Avro “Lincoln’’ four-engined bomber on which the 
two outboard engines have been replaced with Bristol 
“Theseus” turbines for test purposes; the aircraft was 
demonstrated with the inboard engines cut out. 





An Avro “Lancastrian” takes off with de Havilland 
“Ghost” jet engines mounted outboard. 





“Theseus” turbo-prop. 


Engines and Accessories. 


Just as the jet fighters attracted most of the 
attention among the military aircraft, the jet 
engines and propeller-turbines evinced the 
greatest interest on the exhibition stands for 
power plants. But here too, the visitors’ 
curiosity was not fully satisfied, although 
the manufacturers have been working under 
high pressure in order to maintain Britain’s 
lead in this new field. 

New large turbines or more powerful jet 
engines than last year were not to be found. 
The power requirements of jet fighters seem 
to be met by an engine of about 5,000 lbs. 
thrust, such as the Rolls-Royce “Nene” or the 
de Havilland “‘Ghost,” or else by two some- 
what less powerful units ; and for the time being 
designers will prefer to install turbine eng- 
ines in aircraft for which the fuel supply does 
not constitute too great a part of the dispo- 
sable load, thus in medium-size aircraft of 
medium range. The greatest necessity, there- 
fore, is for turbo engines of lower output. 


Napier ’’Naiad”’ propeller-turbine of 1,520 8. H. P. 
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General Duncan, Chief of Staff of the Brazilian Air Force, with two of his officers and the 
British Air Attaché, Air Commodore J. Constable-Roberts, examine the Armstrong-Siddeley 
‘‘(Mamba”’ propeller-turbine. 


Thus, D. Napier & Son, Ltd., who had 
their stand near the entrance, exhibited the 
newest British engine, the ‘‘ Naiad” pro- 
peller-turbine of 1,500 shaft horsepower, with 
axial-flow compressor. The ‘“ Mamba” of 
Armstrong Siddeley Motors, Litd., produces 
only 1,000 H.P.; it is discernible, however, 
that its completion is being awaited with 
impatience by several aircraft firms. Next in 
the exhibition tent was the “ Python” of 
3,670 shaft horsepower, which is chiefly 
noticeable for its small dimensions ; but more 
important is that the ‘‘ Mamba,” contrary 
to its larger predecessor, works ona pure axial- 
flow principle and thus characterises the newest 
developmental trend. To illustrate the less 
conspicuous progress made by other firms, 
it may be stated that Metropolitan-Vickers 
Electrical Co., Ltd., after long test runs, has 
been able to re-rate the Metrovick F. 2/4 
“ Beryl” jet engine, raising the thrust from 
3,500 to 3,850 lbs.. 

Apart from the Rolls-Royce “ Eagle” liquid- 
cooled 24-cylinder type of 3,500 H.P.4 no 
new piston engines were on show at Radlett. 

The well-stocked and many-sided exhibition 
of over 150 manufacturers of aeronautical 
accessories and components gave those visitors 
who came to Radlett in order to review this 
particular branch, ample opportunity to select 
the reliable products. Names such as British 
Timken, David Brown, Decca, Dowty Equip- 
ment, Dunlop, Ferranti, General Electric, 
Lucas, Marconi, Plessey Co., Rotax, Rotol, 
etc., suffice to show that this part of the 
static display was presented by firms whose 
products meet all requirements. 

From the smallest accessories to the largest 
airliners, this year’s $.B.A.C. Display showed 
once again that the British aircraft industry 
has worked to a good purpose, and that its 
present efforts must inevitably lead to success. 

T. 


4 Cf. “INTERAVIA, Review of World Aviation” 
No. 5, May, 1947, P. 32-35. 
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first jet propelled fighter flying boat 
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shan’t land at Gander Airport, as originally 
intended, but fly on to an alternative airfield 


“Because of unfavourable 


called Harmon Field. This means that we 
shall be landing an hour later.”—Even if 
the captain of a trans-Atlantic airliner manages 
to make such a manoeuvre sound perfectly 
routine to his passengers, all of whom are 
longing to feel themselves on /erra firma again 
after a journey of many hours, he cannot 
prevent one or the other from forming his 
own opinion. Perhaps exactly the same 
happened to a passenger on his last trip by 
air from Europe to the United States. As a 
matter of fact the percentage of North Atlantic 
flights which keep to the prescribed itinerary 
during the Autumn-Winter period is sur- 
prisingly small. 

This is nothing new. It does however draw 
attention to the fact that the Atlantic passenger 
services have not yet reached that stage of 
perfection which the public relations officers 
of the major international companies would 
like to have us believe. It also reminds us of 
a fundamental of civil aviation which, in 
the wake of present-day expansion and 
mechanisation, is too easily pushed aside or 
forgotten: the ability, experience and presence 
of mind of the crews. 

That passengers may sometimes feel a 
little uneasy when informed of a change in 
the flight plan on a long trip, is understand- 
able. Whereas ten years ago a passenger 
would have thoroughly studied the itinerary 
and the geographical positions of the intermed- 
iate landing fields before starting on a North 
Atlantic crossing, the modern clock-minded 


passenger usually knows the names Shannon, 
Gander, Azores, Bermuda, and nothing else. 
He knows very well that these places have 
large-size aerodromes capable of handling 
heavy transport aircraft and are fitted with 
all the necessary equipment for navigation, 
radio and weather services, etc. Now, all of 
a sudden, he hears the name of an “alternative 
field” which was perhaps not known to him 
before. It is quite possible that his thoughts 
unwittingly go back to an automobile trip on 
which he found the main road blocked and 
had to continue his journey along a small, 
bumpy lane. He hates to recall the damage 
which his new car suffered on that occasion, 
and of how he finally lost his way and, running 
out of petrol, was left stranded miles away 
from anywhere. 

In order to convince our passenger that 
“diverting” in the air has nothing in common 
with the adventures he encountered on his 
unfortunate automobile trip, let us invite him 
into the cockpit to see the crew at work. 

When the captain received the news “QGO 
VOGA SUGGEST QAB VOST”—meaning 
in the language of ordinary mortals “Landing 
in Gander forbidden suggest fly on to Ste- 
phenville”—he registered no surprise at all. 
Before he left Shannon the Irish weather 
service official had mentioned this possibility, 
since it had been reported that a bad weather 
zone was approaching Gander. At all events, 
there was no need to fear that Stephenville, 
or to give it its military name, Harmon Field, 
about 180 miles west of Gander, would be 
affected by this. Naturally, the captain all 
the same takes this possibility into account 
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and shows our passenger a map on which 
the itinerary is plotted and which bears a red 
dot at some spot over the ocean. “Before 
we had reached this dot we could at any time 
have returned to our last intermediate airfield 
without any risk of running short of fuel. 
Thus, before we had reached this point we 
carefully examined the weather reports that 
had been coming in continuously, and were 
able to see that the opinion of the weather 
official at Shannon was correct: the bad 
weather zone did not touch Stephenville.” 

Our passenger is used to calculating exactly. 
He has recognised that an aircraft can only 
carry a limited supply of fuel, and again 
recalls his automobile trip. But then he learns 
something else : “The internationally-recogn- 
ised U.S. Civil Aeronautics Regulations 
specify that the fuel supply be calculated as 
follows : a) a navigational safety margin of 
5 per cent must be added to the route distance 
measured on the map; b) there must be 
sufficient fuel and oil to reach the farthest 
distant alternative field after the intended 
airport; and c) a further supplement for 
cruising another 45 minutes.” 

Throughout this conversation with the 
captain the radio operator had not ceased 
receiving messages, putting calls through to 
various stations, making entries in his radio 
log, and from time to time presenting short 
written reports to the navigator and pilot. 
On his desk, alongside piles of tables and 
lists containing details on all the ground 
stations, lay radio charts of the regions in 
which the airports of destination were situated. 
To the layman these radio charts seem to be 
just a confusing picture composed of criss- 
cross lines, interrupted by numbers, morse 
signals, course data and all details relative 
to every different kind of radio station. 
Decoding these charts requires a considerable 
amount: of practice before one can make head 
or tail of the graphic signs of the directional 
and non-directional radio navigational facilities 
(Radio Beacon and Radio Range), the ver- 
tically-beaming stationary transmitters (Z- 
Marker), the stations which radiate a vertical, 
framework-type- beam (Fan Marker), which 
inform the pilot of the exact distance from 
the radio station, and the innumerable details 
on frequencies, operational times, etc. 

After glancing at his watch the radio 
operator suddenly interrupts what he is doing, 
selects a certain frequency on his receiver 
and adjusts his earphones. He listens in 
carefully for three minutes and, after another 


Route map of the North Atlantic, showing main and 
alternative airfields. 
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A page from the pilot’s manual : Washington National Airport with approach beam (left) and details of airport (right). 


glance at his watch, resumes his previous 
work again. If our passenger had stayed in 
the cockpit a little longer he would have seen 
that the radio operator repeated this procedure 
exactly thirty minutes later. If he were fully 
acquainted with the branch, he would know 
that the radio operator had selected the 
frequency of 500 kc/s for these three minutes. 
This is known as the international distress 
frequency, on which no radio messages must 
be transmitted during the 15th to 18th and 
45th to 48th minute of every hour, in order 
that eventual SOS signals may be received 
clearly. Every aircraft and every ship in the 
entire North Atlantic area stands by during 
these minutes, ready to receive SOS messages 
and to relay them. Meanwhile, this is only 
a precautionary measure. If an aircraft is in 
distress because of engine failure, fire on 
board, damage by sea, or any other reason, 
and requires help immediately, then an SOS 
call given telegraphically or telephonically on 
this special frequency will result in the 
responsible ground station ordering all radio 
messages to cease immediately until rescue 
operations have been organised. Every radio 
message comprising (in telegraphy) the letter 
group SOS, or (in telephony) the word 
“MAYDAY” has priority over all others. 
After our passenger had spent a few moments 
watching the navigator at work, who, sur- 
rounded by maps, tables, slide-rules, and 
mysterious looking optical instruments, had 
been taking exact fixes and occasionally taking 
bearings from the planets (not without 
considerable muscular effort), he left the 
cockpit completely at ease in order to give 
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his co-passengets Ais explanation of the 
secrets of radio and navigation. 

What calmed him down most of all was to 
find out about the unknown alternative air- 
field. To his astonishment he learned that 
this “emergency field” might possibly be even 
larger than the originally intended airport of 
destination. Besides this, the captain assured 
him that he knew the alternative airfields 
along the entire North Atlantic route just like 
his own hand and showed him his route 
manual containing precise maps on which all 
such airfields are very accurately plotted. 


* * * 


At the end of the war it was relatively easy 
for the big American and British airline 
companies to find crews among the large 
selections of long-distance fliers who, on the 
basis of their military activities, were acquaint- 
ed with every detail of the North Atlantic 
and its landing possibilities. This was not 
the case, however, for European companies 
wishing to extend their networks towards 
the west, and whose crews, because of war- 
time isolation, had not been able to acquire 
the experience of their colleagues abroad. 
The Swiss airline company, Swissair, which 
decided to expand its activities to the Atlantic 
only a short time ago, is a good example of 
these difficulties. The fact that this company’s 
reputation has caused Switzerland to be 
-tegarded as one of the foremost of the Euro- 
pean air-faring nations, both in the eyes of 
the travelling public and in the opinion of 
aviation circles all over the world, may be 
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attributed primarily to the ability and reliability 
of its crews ; and despite their high standard, 
these crews, which more than once were able 
to keep the only connection going between 
the European continent and England during 
particularly bad weather periods, had to go 
back to school. Swissair’s preparations were 
not limited to studying maps. Before begin- 
ning passenger services to America the crews 
—captains, pilots, radio operators and flight 
engineers—were given the opportunity to 
familiarise themselves thoroughly with their 
new job, by means of proving flights. Thus, 
at the end of last August, a Douglas DC-4 of 
Swissair took off from Cointrin Airport, 
Geneva, with a crew comprising pilots, radio 
operators, flight engineers and even ground 
personnel, in order to fly the northern and 
southern routes across the North Atlantic. 
The reader is invited to accompany them on 
this proving flight. 

The first heading was Shannon, the main 
European trans-Atlantic terminal, which is 
usually visited by all aircraft flying the northern 
and middle Atlantic routes. Rineanna, as it 
is also called, is situated at 52°42’ N. and 
8° 55” W., and was recently equipped with 
an SCS 51 blind-landing system. Its four 
runways measure 7,300 ft., 5.640 ft., 5,580 ft. 
and 5,280 ft. 

One of the alternative airfields for Shannon 
is Prestwick airport, Scotland, 270 miles to 
the northeast, on 55° 30’ N. and o4° 36’ W. 
During the war Prestwick was one of the 
main bases for North Atlantic military trans- 
portation and ferry services, and is equipped 
with all aids to navigation, including GCA 
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Radio chart of approach area before Washington. 


(Ground Control Approach). Together with 
Shannon, it provides the radio services for 
the eastern Atlantic traffic control zone, 
extending along the British and French coasts. 
Prestwick’s two runways measure 6,600 ft. 
and 4,400 ft. 

A relatively short flight of four hours 
brings us to an airport on the south-west tip 
of Iceland, Meeks Field, at Keflavik, which 
was built up as an Allied air base during the 
war. Its position is 63° 49’ N. and 22° 36’ W. 
There are four runways measuring between 
6,000 and 6,600 ft. Although Meeks Field is 
the main airport of the northern air routes 
and is equipped with all the latest radio aids, 
we are already in the disturbance area of the 
North Pole; the pilot’s manual bears the 
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HB.-ILO, Swissair’s DC-4, in front of the administration 
building at Shannon. 









remark : “ Radio frequently subject to disturb- 
ances owing to electrical interference. ” 

Very near by is Reykjavik airport, (64° 08’ N 
and 21° 57’ W.), likewise built during the war. 
Situated in the sheltered bay of the Kolla 
Fjord, it has three good runways of between 
4,100 and 4,700 ft. in length, and is surrounded 
by a barracks town which is at present partially 
going to ruin. 

After Iceland the northern route may pass 
either by way of the southern tip of Greenland 
to Labrador, or directly to the main airport 
of Newfoundland. It is not often that one 
flies by way of Greenland, and-the military 
base at Narsarssuak (61° og’ N, 42° 25’ W) 
better known as B/uie West 1 (BW 1) is used 
solely as an alternative airfield. It has one 
single runway of 6,600 ft. and is situated near 
the Tunugdliarfik Fjord at the foot of the 
coastal ridge of mountains. The pilot’s manual 
features an ominous remark : “‘ Runway suit- 
able for very heavy bombers.” Since the BW1 
facility is to the rear of several hilly islands, 
only contact approaches may be made ; 
so miles to the southwest, therefore, is a 
radio beacon, on the island of Simiutak, over 
which aircraft wait until the ground is visible 
and after which they have three different paths 
for approaching BW 1.—Meanwhile, there 
are other airports on Greenland which can 
eventually be used as alternative airfields ; for 
instance, /kafeq on the east coast and BW & 
(Sondrestromfjord) at 67° 02’ N. and 50° 40’ W. 
BW 8, which was also an air force base during 
the war, has a very wide runway of 6,000 ft. 
and can handle aircraft of all weight categories. 

Goose Bay, on Labrador, is considerably more : 
to the south (53° 20’ N. and 60° 25’ W.). It 
has three wide runways measuring 6,000 ft. 
and was erected during the war by the British, 
Canadian and U.S. air forces. Though it is 
still primarily an air force field, quite a number 
of airline companies have their bases there. 

The same applies to Stephenville (Harmon 
Field) on Newfoundland, which, together 
with Gander, can certainly be numbered 
among the best equipped airfields. Situated 
at 48°32’N. and 58° 33’ W., Stephenville’s 
radio equipment includes the SCS 51 and GCA 
blind-landing systems; the three runways 
measure 5,700 ft. At Stephenville the Swissair 
crew members had an opportunity of familiar- 
ising themselves with the various radio 
installations on the ground and were able to 
test the GCA system in several approach 
flights. 

The alternative airfields available to trans- 
Atlantic aircraft between there and New York 
are more numerous. Moncton, Canada, situated 
at 46°07’ N. and 64°41’ W., is a small but 
very well equipped airport, possessing three 
runways of about 4,000 ft., of which the 
instrument runway is at present being length- 
ened. Moncton serves as radio station for 
the western half of the North Atlantic up to 
the 43rd latitude. 

Presque Isle is near to the Canadian frontier 
in the U. S. State of Maine and is a very well 
developed base of the U. S. Army Air Forces, 


















































Crossing the Hebrides on the way to Iceland. 





Approaching Reykjavik, Iceland. 









Prestwick Airport, Scotland; hard-surface 


and parking areas. 
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Hangars, control tower and airport hotel at Reykjavik. 
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The first islands before reaching the east coast of Greenland, 
surrounded by drift-ice. 


featuring all the latest radio aids, including 
SCS 51; there are two runways of about 
6,600 ft. in length. Bangor, Maine, with three 
runways of 7,000 ft., Sydney, in Nova Scotia 
(Canada), Dartmouth (Halifax), Greenwood and 
Yarmouth, and the airport at Boston, Mass., 
are other alternative airfields on the route 
to New York and Washington. 

The return trip of the Swissair proving 
flight was routed by way of Gander, New- 
foundland. This airport, equipped with four 
runways of about 6,000 ft. and all the most 
modern aids to navigation, has become a 
well-known name in commercial aviation in 
the short time it has been available for civil 
purposes. It is used as a staging post on the 
majority of trans-Atlantic flights, being avail- 
able for fuel, changing crews and any technical 
ground work. The schedules are so arranged 
that Gander is due to be approached in the 
evening or in the night. A walk around the 
field at midnight is probably an entirely unique 
experience: dozens of large four-engined 
transports taking-off in the glare of strong 
floodlights, Douglas DC-4’s ‘and Lockheed 
** Constellations ” continuously being taxied 
to the runways, and a loudspeaker in the 
newly-erected, gigantic administration build- 
ing ceaslessly announcing departures for New 
York, Bermuda, Azores, Paris, England and 
Iceland. 

From Gander, the southern Atlantic route 
leads to the Azores, about 1,550 miles away. 
The first airport we flew to in this group 
was Lagens, on the island of Terceira. During 
the war all transport aircraft flying the southern 
Atlantic route stopped at this airport, which 
has now been handed back again to the 
Portuguese ; it is very well equipped as 
regards modern radio aids and has three 
runways, the longest measuring 10,600 ft. 
Still today, however, Lagens is designed to 
suit military requirements, and pampered pas- 
sengers may not find it entirely to their taste. 
More amenities are to be found at Santa Maria, 
on the island of this name, 165 miles to the 
southeast. Very well developed and equipped 
with a runway 8,000 ft. long, Santa Maria is 
the usual intermediate stop for aircraft flying 
from Casablanca to Lisbon, Geneva or Paris. 


* * * 


This. proving flight of Swissair left all who 
participated with a heap of impressions. It 
is not the intention here to compare the 
navigational methods and air traffic control 
systems of the Old and New Worlds. The 
U. S. Civil Aeronautics Regulations are practic- 
ally international in their application. All the 
same a neutral and unbiassed observer takes 
the liberty of mentioning that, in many 
instances, the Europeans should not be too 


‘eager in their acceptance of the Western 


methods as the ideal ones ; and particularly 
as regards radio communications. Quite apart 
from the fact that the technical level of the 
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Bluie West 1, the U.S. air force base on the southern tip 


of Greenland. 



































Goose Bay, Labrador. 


















Newfoundland : Harmon Field air force base (Stephenville). 
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Hangars and workshops at Stephenville. 


The two air force bases near Washin » Bolling (bel d 
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radio equipment only seldom permits clear 
reception, the change-over in the U.S.A. 
from telegraphy to telephony has resulted in 
a dangerous overloading of the frequencies, 
leading to unbearably long delays. Whereas 
the earlier Q-Code was coupled with short, 
precise messages and a simple method of 
transmission, the telephonic system has brought 
about new difficulties owing to the different 
languages and the bad habit of making the 
reports too long. Then, it occurs to every 
European radio operator that, in certain areas 
and when serious atmospheric disturbances 
ate present, telegraphy is far superior to 
telephony as regards reliability. However, 
he reluctantly discovers at the same time that 
most of the American airports no longer 
possess transmitters for telegraphy. 

Another point which might be mentioned 
is that the Instrument Landing System (ILS), 
the civil counterpart of the U.S. Army’s 
SCS 51 which the U.S. Civil Aeronautics 
Board has ordered for installation throughout 
the United States, is scarcely up to expectations 
as regards accuracy and reliability and, incident- 
ally, is still far from being installed at all 
major American airports. 

The International Civil Aviation Organis- 
ation (ICAO) and the International Air 
Transport Association (IATA) have certainly 
been able to establish a basis for unifying 
international air transportation, but they have 
not yet been able to put it into practice. A 
small example : the landing fee for the Douglas 
DC-4 on this Swissair proving flight varied 
between $1 (Halifax), $10 (Boston), $ 24 
(Moncton and Sydney), $36 (Newark/New 
York), $70 (Goose Bay), $ 80 (Gander) and 
$ 90 (Washington). 

This Swissair proving flight, which 
represents only a small part of the crew 
training programme, is proof of the earnestness 
with which the Swiss national airline com- 
pany is preparing to tackle its mext task— 
operating overseas routes. It is not given to 
every nation to be one of air-fairers. But 
theoretically, aviation knows.no geographical 
limits ; and thus a small inland country, Swit- 
zerland, goes forth to meet her destiny— to 
carry her name as an ait-faring nation beyond 
the frontiers of the continent of Europe. 


Administration building and hangars at Boston, Mass. 
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Air force base at Dartmouth, Halifax. 


Santa Mafia. 


The HB-ILO casts its shadow whilst crossing the steep 
coast line before landing at Santa Maria. 


Santa Maria Airport. 
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The IATA Clearing House 





The object of the International Air Trans- 
port Association is to enable the World’s 
airlines to solve by joint effort those problems 
which they could not individually overcome. 
Thus, as the affairs of the world air transport 
system grow more important and complex, 
IATA has been assigned new functions and 
has assumed new responsabilities. 

One of the newest of these is the IATA 
Clearing House. It is also one of the fastest 
growing of the various IATA projects, and 
by its appeal to the imagination and its facil- 
itation of day to day affairs, it has captured 
pride of place. 

The International Airline Clearing House 
began its operations only in January of 1947, 
with six members cautiously sampling its 
service. The first clearance grossed $ 750,000. 
As an indication of trend, the sixth monthly 
clearance involved a total of 21 members and 
grossed $ 4,000,000. 

Thus, in less than a half year’s existence, 
the membership of the Clearing House more 
than tripled and its total monthly turnover 
increased sixfold. What, then, does the IATA 
Clearing House offer which has brought the 
great international airlines increasingly to 
depend upon its services ? 

How is it that through the Clearing House, 
international operators of a dozen nations— 
nations, I might say, whose political repre- 
sentatives find some difficulty in reaching 
agreements—have without treaty or protocol 
found a way to settle their accounts with one 
another, regardless of currency, of amount, 


or of nature, to the tune of nearly $ 13,000,000 ° 


in six months ? 
How they do it is no great secret, although 
its operations may be complicated ; the basic 
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The British financial crisis and the Anglo-U.S. agreement on temporary 
suspension of sterling convertibility must necessarily affect the financial 
workings of international civil aviation. The latter is compelled to deal 
in all the world’s currencies. Foreign exchange and thus current exchange 
restrictions do not bear heavily on ticket purchases only, but also on account- 
ing within the individual airline companies. 

At its last annual General Meeting, in October, 1946, in Cairo, the 
International Air Transport Association resolved to found an “ Inter- 
national Airline Clearing House,” in other words, a‘‘World Airline Bank’ 
‘(cf. “Interavia Review” No. 8/9, 1946). This bas its headquarters 


principle of the process is one which might 
be recommended for other international affairs. 
The IATA Clearing House is pure common 
sense: it saves time and expenditure in 
accounting staffs; it resolves the difficulties 
of restricted exchange dealings ; and it saves 
the expense of purchasing and disposing of 
manifold currencies, because the clearing 
works in 
Dollars. 


The history of the project makes interesting 


only two—Sterling and U.S. 


reading. In May of 1946, the Executive Com- 
mittee of IATA approved a recommendation 
of its Financial Committee that a Clearing 
House should be set up under the supervision 
of the Director-General, with voluntary mem- 
bership and the ability to operate on a dual 
currency basis using both Sterling and United 
States Dollars. 

IATA then obtained, on secondment from 
B.O.A.C., Mr. A. J. Quin-Harkin, O.B.E., 
whose 25 years of accounting and adminis- 
trative services to British civil aviation in 
British Overseas Airways Corporation and 
its predecessors obtained official recognition 
in the 1947 Birthday Honours. 

By September of 1946, the project had been 
drafted, discussed and in principle agreed 


Arthur J. Quin-Harkin, 


B.O.A.C., was 
obtained on secondment 
from B.0.A.C and 


appointed Manager of 
the London office of the 
International Airline 


Clearing House. 
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By Sir William P. Hildred, C.B., O.B.E., Director-General, International Air Transport Association, Montreal 


in Montreal and is under the personal leadership of the IATA Di- 
rector-General, Sir William P. Hildred. The first and most important 
branch, that in London, is managed by Arthur J. Quin-Harkin, who bas 
been active in British airline. accountancy since the end of World War I. 

Sir William P. Hildred bas kindly agreed to outline this new LATA 
organisation for our readers. 

We hope that LATA, in its valuable aid to world aviation, particulary 
as regards its Clearing House, will be able to see its way through the 
exchange difficulties currently affecting world commerce as a whole. 


The Editor. 





Pending new construction, IATA has its Head Office 
in the Montreal terminal building of Canadian National 
Railways. 


upon by the leading airlines of Europe and 
It had also passed through 
a fine sieve of specialised examination, first 


North America. 


by the special Clearing House Committee 
under the chairmanship of Mr. R. Lorimer 
Weir, Chief Accountant of British European 
Airways Corporation, and next by the Finan- 
cial Committee of IATA under the chair- 
manship of Mr. C. T. Meller, C.B.E., Admin- 
istration Director of B.O.A.C. 

As approved by the Annual General Meeting 
of IATA, at Cairo in October, 1946, the 
scheme provided for progressive introduction 
of clearance in three stages, of which the first 
was to be inaugurated by January 1st, 1947. 
Twenty-five members then and there under- 
took to join the Clearing House as soon as 
the approval of their national exchange control 
authorities could be secured. 

Of the three stages proposed in the scheme, 
the first is one in which the Clearing House 
offsets the accounts of its members so that 
inter-line indebtedness is resolved into one 
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monthly payment per member, either to be 
made or received. For this purpose, accounts 
in various currencies are converted to the 
common denominator of either Sterling or 
U.S. Dollars, in which currency the eventual 
settlement is made. 

In stage II, the Clearing House undertakes 
the task of clerical apportionment, between 
the carriers involved, of all inter-line traffic. 

Finally, in stage III, the Clearing House 
will additionally take over, on behalf of all 
its members, a great deal of the revenue 
control work at present undertaken individ- 
ually by the operators with an inescapable 
and costly multiplication of effort. 

It will be seen that stage I resembles the 
settlement of bridge scores at the close of an 
international tournament of half a dozen 
tables. When the players’ individual plusses 
and minusses have been summarised, some 
are called upon to pay net losses, others to 
receive net gains, whilst the gains of others 
are exactly counterbalanced by their losses. 
For a true comparison, however, of what 
the Clearing House contends, let it be supposed 
that each player came from a different country 
and had kept his score in his national currency ! 
That gives the picture. 

Stage II and III require intricate and expen- 
sive punched card accounting equipment and, 
of course, experienced and trained staffs. The 
equipment having now been obtained and 
installed, and the nucleus of staff engaged, 
Stage II is therefore about to be gradually 
introduced, first by offering its facilities to the 


seven members of the Dollar Zone, which 


comprises the leading international airlines 
of North and South America, and next, by 
extending it progressively to the 15 members 
of the Sterling Zone. 

Stage I was promised for January rst, 1947. 
To achieve this, the management obtained 
temporary offices in Portland Place and, by 
the first week in January, recruited a nucleus 
of employees. One of them had had many 
years of postal clearance, and all were profic- 
By the 


end of January, bilingual documentation had 


ient in both French and English. 


been produced and the first clearance was 
closed on March 24th. 

The initial settlement under stage I of the inter- 
company transactions took 82 days from the end 
of January and the turnover was, as already 
stated, $750,000. In the ensuing fiveclearances, 
the elapsed time before settlement has been 
reduced progressively from 82 to 56 days. 

Of this period only six days are required by 
the Clearing House mechanism itself. The 
remainder of the period is caused by the pre- 
sent inability of the airlines to complete their 
accounts earlier, or by time they require to 
obtain currency in settlement of their obliga- 
tions. It is thought that under present con- 
ditions the optimum period of elapsed time 
before settlement should be 45 days from 
the end of the month. Whilst the Clearing 
House is striving to reach this, the time can 
be further reduced by ten days or so when, 
with the growth of experience and confidence, 
members will be able to establish bank accounts 
on which the Manager of the Clearing House 


is authorised to draw. 


The present membership of [AT A’s Clearing 
House, divided between the two currency 


zones, comprises : 


Sterling Zone 


A. B. Aerotransport, ABA (Sweden); Aer 
Lingus Teoranta (Eire); Air France; Air- 
India, Ltd. ; British European Airways Cor- 
poration ; British Overseas Airways Corpor- 
ation; British South American Airways 
Corporation; Det Norske Luftfartselskap, 
DNL ; Indian National Airways ; KLM Royal 
Dutch Airlines; Qantas Empire Airways, 
Ltd.; SABENA (Belgium); Scandinavian 
Airlines System; South African Airways ; 


and Swedish Intercontinental Airlines, SILA. 


Dollar Zone 


American Overseas Airlines ; Pan American 
World Airways ; Pan American-Grace Air- 
ways ; Panair do Brasil ; Philippine Air Lines, 
Inc. ; Trans-Canada Airlines ; and Transcon- 
tinental & Western Air, Inc. 

At the conclusion of its first half-year of 
operation, the London Branch of the IATA 
Clearing House is well established in 30, 
Curzon Street, London. W. 1. It has a nucleus 
of trained staff, with the necessary mechanised 
accounting equipment for any stage of clear- 
ance. It is rendering invaluable service now 
to an impressively large number of operators 
and is preparing to perform even greater 
tasks for what is hoped will be the whole of 


the international air transport system. 
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The Fedden “Cotswold” Propell 


A British Power Unit for Feeder-Line Aircraft 


By Gordon Wilkins, Cheltenham, Glos. 


Among the economy measures taken to meet 
the present financial crisis, the British Govern- 
ment recently decided to terminate the contract 
under which Sir Roy Iedden was developing 
the “ Cotswold” propeller turbine for feeder- 
line aircraft. Design work on the turbine was 
hegun by Roy Fedden, Ltd., in 1945. State 
research establishments were assisting with 
the design problems and progress had been 
praised by official spokesmen, but with the 
withdrawal of government financial support, 
the work has had to be suspended. 

At the moment it is not known what the 
ultimate fate of this engine is to be, but the 
removal of secrecy restrictions provides an 
opportunity to review a design which reveals 
the latest thought by one of the world’s foremost 
authorities on aircraft power plants. The Brit- 
ish industry is concentrating on the develop- 
ment of turbines for all but the smallest com- 
mercial aircraft and the “ Cotswold” contains 
some interesting examples of measures taken 
to secure reliability and economy under com- 
mercial operating conditions. 





In approaching the problem of producing 
a power unit for the new fast feeder-line air- 
craft operating over short and medium 
ranges, Sir Roy Fedden initiated an invest- 
igation into the direct operating costs of each 
of the three main types of power plant— 
piston engine, propeller turbine and pure jet 
unit. Each offers a different combination 
of power plant weight and fuel consumption, 
and the choice is obviously influenced by the 
aerodynamic qualities of the aircraft, among 
other considerations !. 

Among the preliminary investigations a 
complete study was therefore made of the 
requirements for a twin-engined aircraft of 


* Cf. “ Range Problems in Jet Propulsion ” on P. 40 
of this issue. 
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35,000 Ibs. all-up weight, of a kind likely to 
see wide service on airlines during the next 
few years. Calculations covered the max- 
imum payloads and minimum direct operat- 
ing costs for various ranges, cruising speeds 
and altitudes for each type of engine. A 
typical result for a 500-mile journey is shown 
in the first diagram and it is at once apparent 
how much more economical the propeller 
turbine is than either the pure jet or the 
piston engine when cruising at about 300 
m.p.h., which was considered the maximum 
cruising speed likely to be attained by the 
average commercial aircraft within the next 
ten years. The results emphasised how little 
the costs of the propeller turbine vary with 
height, speed and range. The “ Cotswold ” 
is designed to produce 1,305 shaft horse- 
power for take-off, plus a jet thrust of 310 Ibs., 
giving a total of 1,425 equivalent shaft horse- 
power *. In view of the reductions in weight 
and drag offered by the turbine this would 
allow a margin for tropical take-off condi- 
tions and for the familiar increase of structure 
weight in course of development on an air- 
craft of the type referred to. 

The design of the “Cotswold” presents 
many original features. The latest design 
technique and materials have been employed 
to achieve advances in power-to-weight ratio, 
low fuel consumption and low drag, and a 
bold attempt has also been made to solve 

* For “ equivalent shaft horsepower” see INTER- 
AVIA REVIEW No.3, June, 1946. — Whereas in calculat- 
ing the equivalent shaft horsepower from the jet thrust it 
is a frequent practice to introduce a constant propeller 
efficiency factor, of 0.8, for example, the Author explains 
that the calculated performance curves in this article 
are based on actual conditions. Thus the propeller effic- 


iency, as given in the manufacturer's data, is introduced 
with the rotational speed and flying speed as a variable, 


‘and the static thrust (flying speed O, thus also 


thrust 0) corresponds to the definite, relatively high 
shaft power with which the propeller must be driven in 
order to produce this thrust statically ; as is known, the 
simplified method calculates a shaft power of O for this 
operating condition, which does not correspond to the 
actual conditions. Ed. 
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the problems of assembly, maintenance and 
fire risk. 

The power plant is designed for group 
assembly in three main units. There is a 
front section forming the reduction gear, a 
centre section housing the compressor, to 
which the combustion system is attached, 
and a rear section carrying the turbine. These 
assemblies can quickly be separated from 
each other for inspection and maintenance. 

The air intake, oil tank and coolers form 
integral parts of the power plant; the use 
of grouped connections and a_ four-point 
mounting attachment make it easy to remove 
the whole power plant from the airframe. 

Special attention has been given to fire 
prevention. The fuel, electrical and lubric- 
ation systems are concentrated where they 
are least likely tostart or aggravate a fire and, 
wherever possible, oil and fuel are fed through 
passages in the engine castings rather than 


hrough pipes. 
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Comparison of direct operating costs of piston, 
propeller turbine and pure jet engines in a feeder- 
line aircraft of 35,000 lbs. all-up weight for a 
stage of 500 miles at optimum altitude. 
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In view of the type of aircraft and operat- 
ing ranges for which the “ Cotswold” is 
intended, considerable importance has been 
The 


coupled 


attached to simplicity and lightness. 
eleven-stage axial compressor is 
directly to a two-stage turbine which drives 
the compressor and provides the power input 
to the airscrew reduction gear. Air from the 
compressor enters a combustion system con- 
sisting of seven straight-through flame tubes 
enclosed in an annular chamber, and after 
passing through the turbine the gases flow 


straight into the jet pipe. 


Aerodynamically the unit is of considerable 
interest. The eleven-stage compressor is 
designed for a compression ratio of 5.75: 1, 
which is believed to be the highest yet 
attempted in a pure axial design and is 
calculated to show a fuel saving of about 
5 per cent as compared with a 5 : 1 compres- 
Under static conditions at sea 
14.7 
18,000 r.p.m. The high rotational speed is 


sion ratio. 


level the air mass flow is Ib./sec. at 
largely dictated by the design of the two- 
stage turbine ; and to secure the most efficient 
compressor as regards temperature rise, dia- 
meter and weight, half-vortex blading has 
been employed. This represents a com- 
promise between blading designed on the free 
vortex theory and blading of the constant 
reaction type, the tangents of its blade angles 
the 


values for the corresponding free vortex and 


being an arithmetical mean between 


constant reaction blades. 


The compressor marks a departure from 
previous British axial technique in the use 
of high stagger angles ; on the last stage the 
stagger at the blade roots is 40 deg. The inlet 
Mach number to the first-stage rotor blades 
is higher than previously attempted, being 
0.7 at the centre line. The velocity of the air 
flow at the exit from the compressor has 
been kept down to 300 ft./sec. in order to 
improve combustion efficiency. 

British turbine constructors now have at 
their disposal the technical services of the 
National the 
central research organisation which is the 


Gas Turbine Establishment, 
successor to the original Whittle company 
of Power Jets, Ltd., taken over by the Brit- 
ish government in 1944. The N.G.T.E. has 
collaborated with the Fedden designers in 
evolving the “Cotswold” compressor and 
in development work on the combustion 
system, for which a high efficiency is claimed. 

The interesting point about the seven flame 
tubes is that, contrary to previous practice, 
they are of divergent section, the object 
being to ensure a low gas speed. The injectors 
spray fuel upstream and secondary air is 
admitted through a line of holes in the walls 
of each chamber. Further dilution air enters 
through holes in the sharply-expanding final 
section. The expanding mixer section seems 
to work well in practice and, on test, the com- 
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bustion system has shown a combined loss 
factor of only 4 per cent. 

The turbine has been designed for a high 
rotational tip speed, rising to 1,260 ft./sec. 
at the exit of the second stage, so as to 
obtain a high degree of work from only two 
stages. The actual temperature drop through 
the two stages is 330 deg. C., and to achieve 
such an exceptionally high figure the first 
stage blades have a root camber of 120 deg., 
which is believed to be 20 deg. greater than 
any previous design. This high camber is 
used on a blade of relatively low aspect ratio. 

As an illustration of the sharp rise in shaft 
horsepower obtained as the temperature drop 
through the turbine increases, the following 
table gives a comparison of the estimated 
take-off powers for temperature drops of 300 
and 330 deg. C. 


Temperature drop Shaft Thrust Total 

through turbine H.P. , E.S.H.P. 
330 deg. C. 1,305 310 Ibs. 1,425 
300 deg. C. 1,005 580 Ibs. ,230 


The maximum combustion temperature is 
1,185 deg. K., which implies a turbine blade 
temperature of 800 deg. C. ; in this connection 
it is interesting to note than an increase of 
50 deg. in maximum combustion temper- 
ature is calculated to produce an increase of 
10 per cent in specific power. 

Turning now to the structural features, 
the three main assemblies can be described 
in order. 

In evolving the reduction gear the designers 
were faced with the conflicting requirements 
of the high rotational speed required to 
secure efficiency in a small unit and the need 
for a low airscrew tip speed to reduce the 
noise level in flight. A two-stage gear system 
is used with an overall ratio of 14.785: 1, 
the highest vet 


which is believed to be 


attempted. 











turbine 


“ Cotswold ” 
small diameter of the 


system of the 
Note the 


Combustion 
on the test bed. 
unit. 
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One of the seven flame tubes for the ‘ Cotswold ” 
propeller turbine. The divergent section has 
prove d very effective in veducing losses, 


In the high speed stage a train of double 
helical gears is employed to minimise tooth 
stresses. A sun-wheel splined to the rotor 
shaft bell 
housing through the medium of three double 


drives .an internal annulus in a 
planet gears mounted on a stationary carrier. 
The two tracks of the helical planets are 
spaced apart and the carrier is interposed 
between them in order to eliminate dis- 
tortion of the carrier and the planet bearings. 

The bell-housing is splined to a shaft carry- 
ing the sun-wheel of the low speed stage, 
which consists of an epicyclic train with five 
planetary gears attached to the airscrew 
shaft. The stationary outer member is sup- 
ported upon and restrained by eight small 
pinions attached to the levers of the torque 
meter cylinders. The torquemeter consists 
of four opposed pistons and cylinders fed by 
a variable pressure pump using oil from the 
main lubrication system. 

The airscrew rotates in the opposite direct- 
ion to that of the .rotor system, and this 
reduces the torque and gyroscopic loads on 
the engine mounting by 12 per cent and 
33 5/. per cent, respectively. 

A hollow spinner is planned, incorporating 
the main air entry. Although heavier than 
the conventional type this is expected to be 
more efficient in converting forward speed 
into ram pressure in the intake. It also has 
the advantage that any oil leakage develop- 
ing in the airscrew hub would be carried 
through the fairings over the blade roots 
and flung out clear of the in-going air stream. 

The compressor is housed in a one-piece 
casting of magnesium alloy bored to receive 
and locate the stator rings. The same casting 
forms the main oil tanks which are carried 
above and below the compressor, and in the 
sectors at each side are carried the curved 
oil coolers which complete the circular out- 
line. This casing also provides the mounting 
for the starter, constant speed governor and 
fuel pumps ; at the rear it carries a power 
take-off which can be used to drive an access- 
ory gear-box. 

In view of the high rotational speed of 
the compressor rotor it was not considered 
that either the drum type of construction 
or the disc type offered sufficient axial 
rigidity or radial strength, so that a new 
system was evolved combining the advantages 
of both. 
double concentric flanges. 


This consists of a series of discs with 
The flanges fit 


ww 
~ 











within each other and the assembly is furnace- 
brazed to form an extremely rigid cellular 
drum structure. 

The whole compressor rotor and _ blade 
system is made of steel, which is now believed 
to offer a weight saving over a light alloy 
assembly of equal strength. The blades are 
carried between the discs which have flanged 
peripheries serving to prevent leakage between 
the stages. The shoulders on the roots of 
the blades bear against the flanges where 
they are retained by steel circlips. The whole 
rotor can be removed quickly from its casing 
and in the event of damage a few blades can 
be replaced without disturbing the remainder. 

The front support for the rotor consists 
of a stub shaft projecting inside the high 
speed drive shaft to the reduction gear, the 
high speed shaft being supported in a ball 
bearing mounted in the reduction gear case. 

On the rear flange of the compressor casing 
is bolted an alloy casting which forms the 
forward portion of the air casing and sup- 
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ports the central bearing for the rotor. This 
is a ball bearing and it takes the residual 
thrust. Secondary plain bearings are pro- 
vided to locate the rotor in the event of 
failure of the main bearings. All the bearings 
are lubricated by oil under pressure, which 
also acts as a coolant and is scavenged via 
passages in the engine castings back to the 
oil tank. 

To simplify construction and maintenance 
the seven combustion tubes are anchored 
only at their forward ends ; at the rear they 
are retained between the inner and outer 
turbine entry shrouds. 

The turbine is designed to be assembled 
as a complete unit, an unusual feature in 
multi-stage turbines which usually demand 
that the intermediate stators and discs be 
assembled after the shaft has been fixed in 
position on the engine. When the turbine 
is removed, the combustion tubes are fully 
exposed for inspection and possible replace- 
ment without removing the air casing. 

The turbine shaft is located at its forward 
end by an extension of the compressor rotor 
which it drives through a splined coupling ; 
at the rear end the shaft is carried in a roller 
bearing. 

Both turbine discs are dowelled to a central 
fairing disc, the flanged periphery of which 
provides a continuous surface to eliminate 
leakage paths between the stages. The tur- 
bine shaft is hollow and carries a supply of 
air from the compressor to cool the turbine 
discs. Axial location of the discs is determined 
by a central tie-bar passing through the hol- 
low shaft. 

The turbine casing incorporates an air 
jacket through which a supply of cooling air 
is fed from the compressor. It is constructed 
of a new low expansion material to permit 
very low clearances between turbine blades 
and casing, a specially important point on 
a small unit of this kind. The inner ends of 
the first stage nozzle blades are anchored 
in a ring which is independent of the casing, 
and torque reaction stresses are not trans- 
mitted through the nozzle blades as is usual. 

One of the greatest problems to be solved 
before turbines can be widely used in com- 
mercial operation is the cost of compressor 
and turbine blades. The “ Cotswold ” com- 
pressor has nearly 900 blades and there are 
as many on the stator rings, while there are 
196 on the turbine discs and a total of 190 
on the turbine nozzle and second-stage stator 
rings, so that the importance of cost reduc- 
tion needs no further emphasis. 

Considerable work has been done on this 
problem by Roy Fedden Limited and a 
method has been evolved by which the stain- 
less steel compressor stator blades are pro- 
duced in lengths cold-rolled to correct section 
and with a very high finish. The blades are 
then cast in the stator rings. This process 
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Showing how the blades ave fitted between the 
discs on the axial-flow compressor. At one point 
on the discs the civclip grooves are relieved locally 
to allow the blade to be sprung into position. 
The blade is then slid round the disc to make room 
for the next. Inset is a section showing how the 
blades ave anchored. 


reduces the cost of the complete stator 
assembly from more than {1,000 to about 
£100. Similar radical methods are in course 
of development to secure reductions in the 
cost of rotor blades for both compressor and 


turbine. 
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altitude and r.p.m., at 350 m.p.h. 
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Specific fuel consumption (total E.S.H.P.) with 
varying altitude and y.p.m., at 350 m.p.h. 
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SPECIFICATIONS 


Performance and Consumption 














Weights 
sid set aie Rating peer’ | ‘arcratt | Augcrew | et, | Ruel Con Total, | conrsimption 
Main engine, including main r.p.m. m.p.h, cae | i galls./hr.  &-S-H.P. Ib./hr. 
rotor, compressor and turbine icici’ 
casings, combustion system, 
bearings and oil and fuel pipes 420 _ Ibs. Take-off (sea level) | 18,000 0 1,305 3100) Wd 1,425 . 665 
Reduction gear and oil pumps 155 lbs. % 100 1,325 235 | NG 1,455 -66 
Oh coiies 35 Ibs. ¥ 200 1,365 172 118.5 1,502 64 
Accessories, including starter, 350 1,515 100 126.6 1,635 .63 
engine controls, fuel pumps, | 
governor, accessory gear box | 
drive 100 Ibs. Max. Continuous 17,000 100 640 125 53.5 705 615 
Exhaust cone and bullet 40 Ibs. Cruise & Climb at 200 685 9 | 56.0 760 | .59 
Net dry weight 750 Ibs. 20,000 ft. 350 740 54 | 58.0 800 585 
Weight of engine mounting 35 Ibs. 
Weight per foot of jet pipe 5.3 Ibs. 
C.G., Gyro-couple, Propeller Reduction 
Overall length from rear face of Centre of gravity distance (ex- 
Main Dimensions propeller fitting cone to exhaust cluding propeller) forward of 
cone rear flange (i.e. excluding engine mounting points 5 ins. 
Maximum diameter across jet pipe) 84.3 ins. ; 
conling Jo i Gyro-couple at full r.p.m. at 
1 radian/sec. (excl. propeller) 820 Ib. ft. 


Maximum diameter across com- 


bustion chamber 19.5 ins. 


Length from rear face of prop- 
eller fitting cone to turbine exit 


59.5 ins. Propeller reduction gear ratio 14.785: 1 


The Anglo-American Aeronautical Conference 


It was a happy thought on the part of the Royal Aeronautical 
Society and the U.S. Institute of the Aeronautical Sciences to parallel 
the Radlett display of industrial achievements with an account of the 
theoretical and experimental research work accomplished in the 
field of aeronautics. This took the form of a series of lectures and 
discussions by oustanding experts of both countries, from September 
5th to 7th at the Victoria Halls, London, followed by visits to British 
research establishments and aircraft factories, invitations to garden 
parties and, to mark the conclusion, a banquet at the Guildhall. The 
friendly informal gatherings and the unconstrained tone of the 
lectures set a genial atmosphere for a free exchange between special- 
ists from both sides of the Atlantic of their knowledge concerning 
problems confronting aeronautics all over the world. 

Of the nineteen lectures debated, ten of the papers being read by 
American lecturers and nine by British, about one third concerned 
the problems of aircraft design for high speeds. Dr. Theodore von 
Karman, Director of the Guggenheim Aeronautical Laboratory in the 
California Institute of Technology, chose as subject, Theoretical 
Considerations on High-Speed Flight Stability Control, whilst 
W.G.A. Perring, Director of the Royal Aircraft Establishment at 
Farnborough, spoke on High-Speed Performance, limited to subsonic 
flight, with performance calculations based on wind-tunnel and flight 
tests ; similar investigations carried out in the Southern California 
Co-operative Wind Tunnel and in the NACA Langley Memorial 
Laboratory were described by Dr. Clark B. Millikan and R.R. Gilruth, 
respectively. Another aspect of the high-speed question, Practical 
Design Problems Arising from Sweepback, was treated by E. J. 
Richards, Chief Aerodynamicist for Vickers-Armstrongs, Ltd. 

The progressive attainment of higher speeds has given a wider 
meaning to the term low-speed flight. Control in Low-Speed Flight 
was the title of the paper by M. B. Morgan, Principal Scientific Officer, 
Aerodynamics Department (Flight Section), Royal Aircraft Establish- 
ment at Farnborough, who showed that these problems retain their 
significance in fast aircraft, too ; Modern Operational Factors Affect- 
ing Airworthiness were treated jointly by K. T. Spencer, Deputy- 
Director of Airworthiness, Ministry of Supply, and P. A. Hufton, 
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Superintendent of Performance, Aircraft sand Armament Experi- 
mental Establishment, M.A.P. 

The Americans have specialised on the commercial aspects of 
aircraft designing in its entirety. Some Problems in Modern Trans- 
port Design were presented by A. E. Raymond, Vice-President 
(Engineering), Douglas Aircraft Co., whilst Personal Aircraft were 
treated from this angle by T. P. Wright, the U.S. Civil Aeronautics 
Administrator ; Personal Aircraft Performance and Economy was 
the title of Grover Loening’s lecture. 

Structural problems in aircraft designing were dealt with in three 
lectures : Professor N. J. Hoff, of the Brooklyn Institute of Technol- 
ogy, spoke on Thin-Walled Monocoques ; Dr. D. Williams, of the 
Royal Aircraft Establishment, on The Development of Thick Skin 
Construction, accentuating the structural properties of stressed- 
skin wings; and Henry Knowler, Director and Chief Designer of 
Saunders-Roe, Ltd., on Structural Problems of Large Aircraft. 

Ideas and knowledge were also inter-changed in the rotary-wing 
field. Helicopter Rotor Systems and Control Problems was the 
subject of a paper by Raoul Hafner, Chief Designer, Helicopter 
Department of The Bristol Aeroplane Co., Ltd.; and Helicopter Power 
Plant Installation was dealt with by Robert M. Stanley, Vice-Presi- 
dent (Engineering), Bell Aircraft Corp. 

As regards power plant construction, Turbine Propeller Engines 
were the subject of an extensive paper by F. M. Owner, Chief Engineer 
of the Bristol Aeroplane Co., whilst H. G. Elliot, Chief Engineer and 
Director, Rolls-Royce, Ltd., limited his lecture to Turbine Engine 
Icing Problems. Ronald M. Hazen, Director-Engineering at the 
Allison Division of General Motors Corp., was only moderately optimis- 
tic on the Future Development of Reciprocating Engines as part 
of a compound system of engine, compressor and turbine. 

Work on de-icing systems carried out in the U.S.A. and Great 
Britain was appraised by Abe Silverstein, of the NACA Flight Pro- 
pulsion Research Laboratory, in his paper on Icing Problems. He 
warned, however, that it is not possible to specify the icing condi- 
tions that may be encountered in all-weather operations over world- 


wide routes. 
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e Sperry Microwave Instrument 


Landing System 


Concluded * 


By G. GUANELLA, Dipl. Eng., E.T.H., Zurich 


In the microwave landing system (MLS) the approach path is _ first part of this article, after briefly listing the various blind-landing 


characterised, like in the well-known ILS or SCS 51 system, by audio- 
modulated high-frequency beams radiated from suitably positioned 
Meanwhile, the utilisation of much higher fre- 


quencies eliminates various disadvantages of the earlier systems. The 


ground transmitters. 


Special steps must be taken in the ampli- 
tude modulation of high-frequency beams. If 
a conventional method of modulation were 
used, in the glide path receiver, for example, 
a reception tension of e would occur, repre- 
senting the sum (e,+e,) of the reception 
tensions of the individual glide path beams : 


€;=E, (14m cos mt) . sin (mt+¢@,) 
€,=E, (1+4+m cos Mt) . sin (mt+,) 
Cu bs high-frequency reception tensions of 
glide path beams 
E,, E; carrier amplitudes of reception ten- 
sions 
m degree of modulation 
ow pulsation of reception wave 
M1, Ws pulsations of modulation signals 
Pv Pz phase differences of reception waves. 


The phase differences p, and y, express the 
intervals between the unequal phases of the 
reception waves, caused by the inevitable 
difference in length between the two chan- 
nels leading from the common high-frequency 
generator through the separate modulators 
and antennae to the common receiver. If this 
phase difference (p,-~2) amounts to 180 deg., 
for example, then the reception tension in 
the glide path, where the reception ampli- 
tudes FE, and EF, coincide, will be : 


e=E m (cos w, t-cos wt) . sin (wt+—p) (2 


resultant reception tension 
carrier amplitude 

phase difference of 
reception wave. 


e €; + 2 
E B, = By 
180 deg. -+ me 


Hence these are modulated oscillations 
without carrier wave, which, as is known, 


* Cf. “ INTERAVIA, Review of World Aviation ” 
No. 9, September, 1947, P. 39-42, 


36 


new system. 
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Fig. 13: Localiser modulation pattern. 


T One cycle of modulation 

A Final output klystron 

B Unmodulated carrier 

C Mechanical modulator 

C1, es Modulated high-frequency signals of main 
beams 

C5, 4 Modulated high-frequency signals of 


auxiliary beams 


can no longer be de-modulated in the usual 
manner by rectifying. The beams are there- 
fore not radiated simultaneously, but alterna- 
tively ; and this is expressed by the com- 


mutation factor S: 


ey S, . E, (1 
re Se « fee (0 


mM COS Wt) . sin (wt + Dy) 
M COS Wot) . sin (wt + Po) 


(3 


S, varies periodically between 0 and 1; and 


S, also, but in opposite phase : 


S,=%+S5;S5,=%—S 

: 2 sin 3@ot sin 5adot 

S = — (sinwot — -) 
LA 3 5 

@>,. = pulsation of the commutation. 


A reciprocal extinction of the carrier waves 
is now no longer possible, because the two 
procedures do not take place simultaneously. 
Simple calculation reveals, however, that, 
after rectifying, not only do ithe two modul- 
ation signals on the frequencies @, and @, 
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systems, described certain details of the MLS ground equipment. The 
second part explains the method of modulation used in the MLS, describes 
the airborne equipment and gives a few data on the capabilities of the 


appear, but additional components with the 
frequencies .@, and n.@,, of which the 
amplitudes diminish as ” increases. The com- 
mutation frequency should therefore not be 
chosen too high, in order that these secondary 
components may be kept as near as possible 
to the mean frequencies @, and @,. The two 
oscillation complexes may easily be separated 
in the receiver by filtering. In view of the 
already mentioned danger of an inadmis- 
sible extinction of the carrier wave, the 
primary and secondary localiser beams are 
not radiated simultaneously either. As shown 
in Fig. 13, the modulation pattern proceeds 
through four stages. 

Modulation of the glide path and localiser 
beams is accomplished mechanically, thus 
eliminating the undesirable transmission 
variations of controlled tubes which could 
easily be mistaken for changes in position 
of the glide path and localiser planes. Two 
rotating toothed discs periodically interrupt 
the microwave signals carried by the wave 


Fig. 14: Mechanical modulator. 


A Toothed wheel for 600-c/s modulation 
B Toothed wheel for 900-c/s modulation 
C Microwave input 

D Lower beam modulated at 600 c/s 

FE = Upper beam modulated at 900 c/s 


























guides ; the interruption proceeds in accord- 
ance with the set programme, as is clearly 
shown in Fig. 13, representing an open view 
of the glide path modulator. Thus modula- 
tion and coding are effected simultaneously, 
in a simple and reliable manner. At a speed 
of 1,800 r.p.m., the commutation frequency 
is 60 c/s. 

As can be seen from the photo of the 
mechanical modulator, all transfers of micro- 
wave energy from the final klystron amplifier 
to the antennae are made through wave 
guides. Their construction is robust enough 
and, from the standpoint of high-frequency 
technique, they represent the best method 
for the frequency band in question. '}® Most 


essential is that there be a complete screen- 
ing to counteract all energy radiations 





lig. 15: Quartz oscillator and frequency multi- 
plier with control instruments. 


except those of the transmitting antennae, 
because extraneous radiation could lead to 
erroneous signals and eventually cause 
accidents. 

A number of control instruments are 
installed for checking transmission (Fig. 15), 
as well as a transmitter monitor which 
enables the transmitted signals to be observed 
by taking them from the wave guide just 
before it enters the antenna. Apart from the 
normal control, operating the transmitter 
requires no special servicing. 

Compared with the CAA system, the air- 
craft receiver also features certain marked 

1° “ INTERAVIA, Review of World Aviation, ” 
July, 1946, P. 34, “ Electronics, ” May, 1946, P. 99-103. 
Fig. 16: Aircraft antenna in streamlined plexi- 


glas housing. 
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Superheterodyne vecewey for localiser 
and glide path signals. 


differences, owing to the reduced wave 
length. The aircraft antenna consists of an 
array of three triple dipoles in a streamlined 
plexiglas housing. To improve reception, 
this is fixed on a three-foot mast (Fig. 16), 
the entire assembly usually being mounted 
on top of the aircraft. The azimuth field 
pattern is nearly circular, thus giving equally 
good reception from all horizontal directions. 
The elevation field pattern is fan-shaped, 


~ 


ranging from 22.5 deg. below the horizontal 
plane to 22.5 deg. above (to the half-power 
points). Whereas this guarantees good recep- 
tion during a normal approach, tests have 
also shown that even thick ice formation 
causes no noticeable weakening. 

The aircraft receiver is shown in Fig. 17. 
As the glide path and localiser signals feature 
no great difference in frequency, they are 
detected in a single mixer. The overlapping 
auxiliary frequency is obtained from a quarz 
oscillator by frequency multiplication, a kly- 
stron again serving a final stage. The inter- 
mediate frequency signals of 7 Mc/s and 
16 Mc/s are amplified separately in two 
differently-tuned I.F. amplifiers and then 
rectified. Two filter circuits are fitted to the 
output of each rectifier for separating the 
low-frequency signals of 600 c/s and 900 c/s. 
Rectification of the low-frequency tensions 
consequently results in two D.C. tensions, 
the difference between which corresponds to 
an eventual deviation from the glide path 
or localiser plane. This difference in tension 
is fed to the appropriate instruments for 
indicating deviations. For compensating 
the amplitude variations owing to distance, 
there is an automatic volume control. An 
auxiliary volume control coupled to the 
distance-meter causes a further decrease in 
instrument sensibility as the distance les- 
sens. This decrease widens the instruments’ 
deflection scales when the aircraft is near 
to the runway, with the result that it is no 
longer so much the angular deviations signal- 
led by the transmitting station which are 
measured, but rather the absolute deviations 
from the prescribed course. 

It is particularly important that the con- 
trol tensions be aptly presented to the pilot, 
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and in a manner which does not unduly tax 
his power to react. For this purpose a cross- 
potnter meter (Fig. 18) has been chosen, of 
which the two needles are actuated by the 
glide path and localiser signals. The inter- 
section of the needles represents the landing 
path ; a miniature aeroplane on the face of 
the meter establishes the relationship between 


the real aeroplane and the landing path. 





B D I 

A Aircraft too high 

B Aircraft too low 

C Aircraft right of localiser path 

D Aircraft left of localiser path 

E Aircraft too high and right of localiser path 
F Aircraft too low and left of localiser path 


Fig. 19: Cross-pointer meter indications. 


The needles are pivoted so as always to be 
mutually perpendicular, thus forming a 
system of coordinates. To bring the real 
aeroplane into the landing path, the pilot 
“ flies” the miniature one towards the inter- 
section of the needles (Fig. 19). 

Meanwhile, there exists the danger that 
the pilot might depend entirely on _ his 
instruments, even if these are furnishing false 
indications owing to a breakdown in the 
transmitting or receiving equipment. There 
is a safety device to counteract such an 
occurrence : two small red flags swing out 
from their masks on to the face of the meter 
and show “ off” when the reception signals 
are not satisfactory for safe landings. This 
supplementary control works in an extremely 
simple manner : the sum of the rectified low- 
frequency output tensions causes the flag 
movement to operate and swing the flag 
around behind its mask. 











inits comprising system : 


Controlled position elements : 
Wave beams 


Transmitter frequencies 


Oscillations produced by : 


Transmitter power output : 
Transmitting antennae : 
Range 


Instrument landing coverage : 


Minimum deflection to produce full-scale 
deflection of cross-pointer needle : 
Without AVC: 
With AVC: 
Modulation frequencies : 


Obstruction height of ground equipment : 


Adjustable limits of glide path angle : 
Receiving antenna : 

Receiver bandwith : 

Pilot’s indication : 


Weight of receiver : 





Glide path transmitter (mobile) 

Localiser transmitter (mobile) 

Airborne receiver 

Glide path 

Localiser path 

Microwave beams, amplitude-modulated and 

guided 

Localiser beam : 
2,640.0 Mc/s 
2,639.5 Mc/s 
2,639.0 Mc/s 


Glide beam : 
2,617.0 Mc/s 
2,616.5 Mc/s 
2,616.0 Mc/s 

Quarz-stabilised oscillator with frequency 

multiplier and klystron output amplifier 

70-100 watts 

Parabolic reflectors 

50-100 miles (with good visibility) 

90 deg. up to approx. 20 miles 

20 deg. up to approx. 50 miles 


Glide path : Localiser : 


+ 0.3 deg. t 2.5 deg. 
+ 0.6 deg. 3 deg. 
600 and 900 c/s 

Glide path, 12 ft. 6 in. 
Localiser, 8 ft. 3 in. 

2% deg. to 4 deg. 

Three triple dipoles in plexiglas housing 
250 Ke/s 


Cross-pointer meter 





68.5 lbs. 





Table TI. 


The principal data on the new instrument 
landing system are grouped in Table I, which 
also contains details on range and weight. 

At present, it might be interesting to draw 
up a comparison between the MLS and the 
ILS, and to compare both with the ICAO 
recommendations. A complete MLS set con- 
tains 99 tubes, 40 in each of the transmitters 
and 19 in the airborne receiver. The ILS 
has 64 tubes and the GCA system, about 
700 tubes. Whereas ILS transmits on 
110 Mc/s for the localiser and 330 Mc/s for 
the glide path, MLS uses a frequency of 
2,640 Mc/s, and may later operate on 5,000 
Mc/s. The glide path frequencies are there- 
fore 8 to 15 times higher. The height of the 
MLS glide path antenna is 12 ft. Thus, for 
the ILS to achieve the same beam concen- 
tration, its antenna would have to be 100 ft. 
high. This clearly illustrates the advantages 
of microwaves in conjunction with blind- 
landing systems. Exact beam concentration 
is of particular importance in the case of 
the glide path. Even at a glide-path inclin- 
ation as smallas 2% deg., the ground radiat- 
influences 

Undesir- 


ion is so feeble that no terrain 
of any sort could be encountered. 
able secondary beam formations have like- 
wise been reduced to a minimum : maximum 
power of the lower auxiliary beam in the 
glide path amounts to only 0.3 per cent of 
that of the main beam, so that the hazards 
of unsatisfactory signalling are absolutely 
excluded. 


rhe operational characteristics of the MLS 
compare very favourably with the beam 
landing system requirements specified by 
the Radio Technical Division of ICAO, as 
may be seen in Table II. Opportunity for 
further comparison is contained in Figs. 20 
and 21. 

An ordinary instrument landing system 
requires that the pilot react almost auto- 
matically to his instruments’ signals with 
corresponding corrections of the controls. 
This means an intense effort of concentrat- 
ion on the part of the pilot, particularly after 
a long flight, which necessarily diverts his 
attention from the other important duties 


Table II. 


of flight monitoring. It is therefore most 
essential that the procedure be placed on 
an entirely automatic basis by directly 
coupling the signalling instruments to an 
automatic approach control. In this way, 
glide path and localiser departures, as given 
by cross-pointer meter signals, are auto- 
matically translated into turn and pitch 
control movements. A further coupling with 
gyro systems provides lateral stability of the 


aircraft. In view of the fact that all pos- 
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lig. 20: Plan data and coverage according to 
ICAO specifications. 


a-b Glide path plan coverage 

c,d Full-scale deflections of localiser instru- 
ments 

g-h Minimum localiser coverage 

i Failure warning area 

R : Maximum range 10 miles 


permissible on course position 


Tolerance 
0.5 deg. 
Minimum observable deviation = 


0.25 deg. 






T.. | 
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= 






Fig. 2 


a—b Glide path plan coverage 

c,d Full-scale deflections of localiser instru- 
ments 

e-f Maximum side coverage 

w - Extended localiser coverage owing to 
auxiliary beams, 800 ft. 

G.P. Glide path transmitter 

LOC Localiser transmitter 


P Point of contact 
Minimum range of localiser 
Tolerance observed on course position 
Minimum observable deviation 


100 miles 
+ 0.17 deg. 
0.14 deg. 





Glide Path. 
Minimum elevation coverage 
Angular adjustment 
Glide path angle tolerance 
Minimum observable deviation 
Minimum range 


Localiser. 
Minimum elevation coverage 


Course position tolerance 
Minimum observable deviation 
Minimum range 





ICAO Sperry MLS 
+ 3 deg. + 3% deg. 
2 deg. to 4 deg. | 2% deg. to 4 deg. 
+ 0.26 deg. + 0.15 deg. 
+ 0.05 deg. + 0.028 deg. 
20 miles 50 miles 
1,000 ft. or 7 deg. 5 deg. 
(whichever is 
larger) 
| 0.5 deg. + 0.17 deg. 
+ 0.25 deg. + 0.14 deg. 
40 miles 100 miles 








INTER TSCHAVIA 


VOLUME II OCTOBER, 1947 

























































































— } 

q Sr be al aa (a 
sss = 

30}—+}- —h+—_— —+—t 

2st—-+ {4-4 -+ — --+ ——+— 

set fet - + + 

'5 1 --| 4 

of oe t : ARS 

8 \. hand aa , +- 

° —+—_»_+- — = 

iaecce a 

10 —}+ -+ + 

< = Sal t 

2 —— + —- Tt — —— — + 4 

28} am a 0 4 oie —+— = 

30}- + 

SEP pe tt fps + 

“ once ee =a 

3 . 2 
































rer ne 


+ 
+ 








Htt++ tt 






$-+-4 4+-+ 4-4-4 






































Lit Lit if 4 





? . . . so &@ so MM 40 
s— 
h Manual approach 
q Automatic approach 
s Miles from touchdown 
d Deviation from glide path in feet 
r Deviation in degrees 
A Edge of airfield 
B Runway 


Runway width 


lig. 22: Comparison between deviations featured 
in manual and automatic approaches. 


a Deviation from glide path 
b Deviation from localiser path 
c Angular deviation from glide path 


sibilities of human error are thus eliminated, 


an automatic pilot can accomplish an 


approach and landing far more precisely than 
any human pilot. Figs 22a and 22b show 
the pitch and turn deviations featured in 
It 


such 


automatic and manual approaches. is 
to 


deviations ; and the best way is to control 


naturally very difficult measure 
them with the theodolite in the transmitter. 
It may be seen from Fig. 22c that deviat- 
ions in elevation can be kept within con- 
siderably smaller limits with the aid of auto- 
matic control. At all events, the required 
accuracy for runway touchdown is attained : 
at a distance of one mile from the transmitter 
the lateral deviation from the centre-line of 
15 ft. 
This automatic control is achieved with 
the Sperry Model A-12 Gyropilot. The 
utility of this technical wonder is such that, 
by the simple expedient of turning on a 
switch and moving an engaging handle 
(Fig. 23), the pilot has his aircraft under 
completely stabilised control ; this includes 
navigating automatically on a constant head- 
ing and keeping the aeroplane continuously 
in trim about the pitch axis. Keeping the 
aircraft to the approach path involves a 
principle by which, instead of fixed turn 
and pitch settings, variable values are made 
effective, corresponding to eventual deviat- 
The air- 


the runway amounts to only +- 


ions in azimuth and elevation. 
craft’s passage into the approach path is 


achieved by operation of a switch (Fig. 24). 
1947 
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As soon as it is in the vicinity of the localiser 
plane, the turn control is coupled with the 
MLS receiver, thus assuring that the aero- 
plane will remain in the localiser plane. The 
entry into the glide path can be observed 
from the cross-pointer signals, after which 
this operation can also be switched over to 
the care of the automatic control. 

The new microwave systems have been 
tested in several thousands of approaches 
over many different airfields, in certain 
instances without any possibility of optical 
reference. These tests amply proved that 
MLS enabled an approach to be made with 
perfect safety, since weather conditions, wet 
or snow-covered ground and the presence of 
nearby hangars or other reflecting objects 
have no measurable effect on the focussing 
hof the landing path ; and this applies to both 
9manual and automatic approaches. Logic- 
ally, the most delicate phase of the proced- 
ure is the last one, the actual contact with 


the 


For the present, pilots still 


runway. 


co 








Fig. 23: Pedestal controller of A-12 Gyropilot. 
Side knobs for pitch control 
Upper knob for turn control 
The automatic control continuously maintains 
the aircraft on a set pitch angle as well as on a 
set turning radius and bank angle. When coupled 
with the MLS receiver, this keeps the aircraft 
to the prescribed glide path 
Fig. 24: Switch control unit for automatic 
approach. 
Left (Gyropilot): flight controlled by automatic 
pilot 
Centre (Localiser) : turn control coupled to MLS 
receiver 


Right (Approach) : turn and pitch control coupled 
to MLS receiver 
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assume manual control of the aircraft for the 
touchdown. Psychological reasons also play 
a role in this decision to abandon the instru- 
ment control as soon as sufficient visibility 
is available, which, in cases of low-lying fog, 
often means that the aircraft is only very 
few feet above the ground, although extensive 
trials have shown that instrument approaches 
can invariably be continued until a perfect 
instrument touchdown has been made. 
Indeed, after a certain amount of experience, 
the latter procedure may prove to be by 
far the most reliable, since it eliminates the 
hazards coupled with the arduous task of a 
tired pilot endeavouring to peer through fog. 
The sudden change of direction from the 
2',-deg. inclined glide path to the runway, 
which cannot be anticipated with any great 
degree of accuracy in a blind landing, natur- 
ally involves a certain amount of shock. 
Experience has shown, however, that, at a 
landing speed of 110 m.p.h., the resultant 
short accelerations do not exceed 2 to 24% .g 
Work is currently proceeding on a system 
for completely automatic landings which, 
apart from the actual control, is to embrace 
other important functions of the landing 
procedure. Not until these additional pro- 
cesses have been placed on an automatic 
basis can the final touchdown be left to the 
automatic pilot. 

Of cardinal importance is the provision 
of a reliable distance indicator, which can 
replace the marker beacon signals of earlier 
blind-landing systems. The majority of 
present-day distance indicators work on the 
pulse principle, with the opposite station 
equipped with a pulse repeater. In the 
British BABS (Beam Approach Beacon Sys- 
tem) this repeater simultaneously serves as 
localiser transmitter, radiating overlapping 
beams pulse-wise with unequal duration. 
Amplitude comparison and duration measure- 
ment of the reception pulses are both effected 
by the same indicating instrument, which 
also enables off-course deviations and dis- 
tance to be controlled. Moreover, the use 
of two separate reception antennae of un- 
equal directional effect gives, without any 
additional indicating equipment, a control 
over flight course deviations. This system 
utilises the Rebecca Mark IV airborne equip- 
ment, which, for example, can also be used 
as 11 =The 


indicating method, however, is not as suitable 


an orbitting distance meter. 
as that of the well-known crossed-coil system, 
and coupling it to the automatic pilot has 
hitherto not given results which could be 
termed as satisfactory. Duration measure- 
of the 
azimuth meter is also on the pulse prin- 


ment by means Navar distance- 


ciple. ? 


1 “ INTERAVIA, Review of World Aviation, 
October, 1946, P. 61-62. “ The Journal of the Institu- 
tion of Electrical Engineers, ” Vol. 93, Part IITA, 1946, 
P. 340-341 and 491-493. 

1% “ INTERAVIA, Review 
February, 1947, P. 38. 
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As all pulse-time measurement methods 
require wide frequency bands, the Sperry 
Company has chosen a frequency method in 
which the phase shift of a modulated signal 
of adjustable frequency is measured. The 
modulated high-frequency wave emitted 
from the aircraft is repeated with changed 
carrier frequency and unchanged modula- 
tion signal by the stationary repeater. In 
the aircraft, the modulation frequency is 
changed until the phases of the transmitted 
and received modulation signals coincide, so 
that the distance, which is indirectly pro- 
portional to this frequency, can be read off. 
When this frequency has been attained, the 
device which has caused it to shift is stopped, 
and by an automatic servo mechanism the 
frequency is maintained at that value or 
modified in accordance with the changing 
distance of that aircraft. A great advantage 
of this system is that it requires a relatively 
narrow bandwidth. Its practical utility, 
however, has still to be proved in service 
tess. 

For controlling the azimuth angle before 
entering the glide path, there is a rotating 
beacon transmitter ; direction indication at 
the reception end is achieved, like in similar 





‘..7 Altimeter 
AZ Range and azimuth meter for orbitting 
CP Cross-pointer meter for approach 


Fig. 25: Cylindrical coordinates in instrument 


landing. 


tance indicator and anvaltimeter, this system 
makes it possible to navigate according to 
the cylindrical coordinate system, the 
approach and landing procedures of which 
are described in Fig. 25. 

Additional services can be provided by the 
microwave landing system, such as prevent- 
ing collision between aircraft or ground 


in any desired geometric pattern, and giving 
a continuous graphic representation of the 
changing aircraft position on a map, using 
the distance and omni-azimuth facilities des- 
cribed above. Plans for such an overall 
coordinated air traffic control system foresee 
common transmitting and receiving equip- 
ment for simultaneous signalling of inform- 
ation dependent on direction and distance, 
as well as oral reports and other signals. 

In contrast to the well-known pulse navig- 
ational systems, in this instance the various 
channels are not separated by time different- 
iation, but by unequal signal frequencies 
modulated on to the same carrier. The carrier 
output is constant, with relatively narrow 
bandwidth and correspondingly high fre- 
quency stability. For this reason, klystrons, 
which are best suited for amplifying the 
waves generated in the primary stages, are 
used in place of the magnetrons of high peak 
output generally found in pulse systems. 

It remains for the future to show whether 
this departure from the pulse technique is 
to be successful on a broader basis. At all 
events, the Sperry Microwave Instrument 
Landing System has already proved that 
ultra-short radio waves of constant power 


can be made good use of over a considerable 








long-distance navigational systems, by phase _ obstructions, establishing an automatic block 
signalling system for control of traffic flow section of aerial navigation. 


comparison. In conjunction with the dis- 


RANGE PROBLEMS IN JET PROPULSION 


The aircraft propulsion picture is currently being subjected to 
radical changes. Whereas a few years ago the reciprocating engine 
was standard, nowadays the gas turbine is evincing more and more 
interest as the power plant. It is a fact that for the time being it 
is only used for powering high-speed aeroplanes, but certain aviation 
optimists are already today visualising turbine-driven transports 
crossing the Atlantic. 

The functional principles of jet engines are at present common 
knowledge to all active or interested in aviation today, so that 
there is no need to describe them here. Less well known, mean- 
while, is the fact that these engines’ different method of producing 
power calls for a different technique in flying turbine-powered 
aircraft. Of the many problems in this particular connection, we 
shall deal here with that of long-distance flying, for it is on a satis- 
factory solution of this problem that the future of jet-propelled 
long-range aircraft hinges. 

To begin with, we shall examine the basic differences between 
long-distance operations with piston-driven and jet-powered types. 
In order to eliminate disturbing ancillary influences, we shall first 
of all set certain quite simple conditions; later, we shall briefly 


40 INTERZSCOAVIA 


examine to what extent the discrepancies are caused by those condi- 
tions. Let us imagine a piston engine in which output and con- 
sumption are independent of the flying speed; and the same for 
a jet engine (i.e. with constant thrust and constant fuel consumption). 
We assume that both engines are mounted in identical airframes, 
of which the thrust coefficient is comprised by a constant quantity 
and a variable quantity that is proportional to the square of the 
lift coefficient. The second quantity therefore covers the induced 
drag and, moreover, those drag characteristics which arise as the 
lift coefficient increases. This simplification, which is effectively 
nothing new, is tantamount to reducing the value of the geometrical 
aspect ratio to that of the effective aspect ratio. 

As characteristic value for long-distance flying, let us select the 
fuel consumption per route unit. If we were now to fly the ideal- 
powered aeroplane described above, and establish by measurement 
its consumption per route unit, we would find that minimum con- 
sumption is at a definite speed and that all other speeds are not 
as advantageous. A theoretician would explain to us that the critical 
speed at which this minimum consumption occurs is the speed at 
which our aircraft reveals the best lift/drag ratio. 
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If we were to undertake the same test with the jet-propelled 
aeroplane, we would discover that the speed at which fuel consumption 
is lowest, is considerably higher than in the preceding instance. 
Asked why, our theoretician would prove with differential quotients 
and suchlike that, providing the conditions remain the same, the 
most favourable speed with the jet type would be 3 times greater 
than with the conventional aircraft. Furthermore, he would confront 
us with a diagram (Fig. 1) in which he had plotted the usual fuel 
consumption C in proportion to the smallest consumption C,j,, 
against the proportion between the usual cruising speed v and 
the speed v, yielding the best lift/drag ratio. In this method of 
presentation, altitude, wing loading, etc., are eliminated, so that 
the curves are applicable quite generally. As may be seen from 
the diagram, the most advantageous speed of the jet is indeed over 
30 per cent higher than that of the conventional aeroplane. Under 
our set conditions, in the case of the piston engine it does not matter 
what speed is attained : the speed at which airframe drag is lowest 
yields the best lift/drag ratio. With the jet engine, however, 
high speeds are followed by greater output, which logically calls 
for higher airframe performance too. Quite generally, the tendency 
of the jet aeroplane is to reveal the best performance at higher 
speeds. 

In order to obtain a clearer picture of the facts we have now 
collected, it is best to substitute a few numerical values into our 
definitions. Imagine an airframe with a drag coefficient cw,—0.014, 
which has an effective aspect ratio A,g=7.0 and a wing loading 
of 250 kg/m*. At sea level the speed of the best lift/drag ratio is 
ve=300 km/h, and at 8 km altitude, 460 km/h. If the aircraft is 
fitted with a piston engine, these speeds are simultaneously the 
optima cruising speeds ; in the case of the aircraft being jet-propelled, 
the most favourable speeds would be 400 km/h at sea level and about 
600 km/h at 8 km. altitude. 

The effect of this difference in optima cruising speeds is interesting 
to note in other connections. In comparing a piston engine with a 
jet unit it is a frequent practice to think of the latter as if the thrust 
were produced by an airscrew which, taking airscrew efficiency 
into account, is driven with a certain power. This power is known 
as the equivalent shaft horsepower. The consumption can also 
be calculated on the basis of the E.S.H.P., thus giving a good 
basis for comparing the two types of engine. Meanwhile, since 
the E.S.H.P. increases with the speed, the consumption accordingly 
diminishes ; this would make it a simple matter, assuming a suf- 
ficiently high speed, to calculate extremely low consumption figures. 
If, however, we wish to fly far, we should not fly at just any high 
speed, but at an exactly defined speed. For instance, a consumption 
of 230 gr/H.P. hr. for the E.S.H.P. at 900 km/h would be of no use 
to usif, asin the above example, we ought really to fly at a speed of 
600 km/h. Therefore, we must consider the comparative consumption 
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lig. 1: Route consumption C in relation to the most favourable consumption 
Cmin as function of the relation of cruising speed v to speed v¢ of the best 
lift/dvag vatio 
a aircraft with piston engine 
b = aircraft with jet engine 
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figures for piston and jet engines in the light of the correct speeds 
involved, otherwise we shall obtain a distorted picture. 

There is a further point to be observed. Even if we had a jet 
engine that featured the same consumption as a reciprocating unit 
at the corresponding optimum speed, the jet’s consumption per 
route unit would still be less favourable since we would not be flying 
with the best lift/drag ratio. What the theoretician would again 
prove to us is that the jet aeroplane’s route consumption would be 
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vs times greater than that of the conventional type ; and that is 
about 15 per cent. Accordingly, therefore, jet engine designers will 
have to clip the fuel consumption of their products by another 
15 per cent for the optimum speed involved, if they wish to compete 
with their colleagues in the piston engine field. In the case of a 
piston engine having a consumption of 210-220 gr/H.P.hr., the cor- 
responding figure for a jet unit would go down to 180-190 gr/H.P.hr., 
but not for just any high speed, but .a definite speed dictated by the 
airframe. 

Meanwhile, however, the airframe designer lends a helping hand 
to the engine builder by increasing the speed of the best lift/drag 
ratio or by increasing the speed generally. He does this by cutting 
down the drag coefficients and increasing the wing loading and the 
flight altitude ; and all these changes can be observed generally in 
aircraft construction today. The aircraft constructor could do the 
engine builder a further favour by keeping the aspect ratio as low as 
possible, since this would also serve to increase the speed of the 
optimum lift/drag ratio. He will surely not do this, however, since 
such a measure would be to the detriment of the aircraft’s fuel 
consumption. In fact, he is far likelier to increase the aspect ratio 
and thereby provide even more worries for the engine builder. 

So far, our theories have been based on the condition that we can 
actually fly at these optima speeds. As a general rule, we would 
really have to throttle the engines considerably for this purpose. 
Apart from cutting down the speed, this throttling of the engine 
results in a decrease in the energy reserve which we are accustomed 
to express in the form of still attainable climbing speed. If, for 
instance, the rate of climb attainable with a given engine output 
were too small, then, in practice, the entire~flight would have to be 
carried out at ceiling altitude, which is highly unpleasant for a pilot. 
Our theoretician would again show us two curves (Fig. 2) giving a 
non-dimensional description of the relationship between climbing 
power reserve and cruising speed. (It has been found useful to give 
that rate of climb w in proportion to the rate of descent at the 
best lift/drag ratio, which is the product of the optimum lift/drag 
ratio &»in and speed v, at optimum lift/drag ratio.) From the 
diagram it should be seen that, in flying at the cruising speed 1, 
if the cruising speed is reduced and the throttling maintained, it 
is possible to attain the rate of climb indicated by the curve. The 
points marked on the graph indicate the optimum cruising speed 
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Fig. 2: Rate of climb w in relation to rate of descent &, jn Ug as function 
of the relation of cruising speed v to speed v of the best lift/dvag ratio. 
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for the range. It may be deduced, therefore, that the jet-propelled 
aeroplane is endowed with greater advantages, insofar as it possesses 
a somewhat greater climbing reserve at its optimum cruising speed. 
If we again take the same example which, with the values above, 
features a best lift/drag ratio of 1 : 19 and a speed of the best lift /drag 
ratio of 300 km/h at sea level, thus 83.3 m/sec., then the corresponding 
83.3 « 60 
19 
at 8 km altitude. Accordingly, there will be a sea-level climb reserve 
of 0.125 « 260 33 m/min. at optimum speed in the case of the 
piston engine-driven aircraft, and 42 m/min. for the jet, whereas 
these values for an altitude of 8 km increase to 42 m/min. in the 
first, and 64 m/min. in the second instance. Since a rate of climb 


rate of descent will equal 260 m/min., and 400 m/min. 


of 60 m/min. may be regarded as adequate it is quite feasible for a 
jet-propelled aeroplane to fly at altitude with optimum cruising 
speed. Then must be added that at high flying speeds, the kinetic 
energy contained in the aircraft gives an apparent excess of power 
which enables considerable altitude changes to be effected in non- 
stationary flight condition, thereby somewhat diminishing the pilot's 
impression of continuously flying at ceiling altitude. In this connect- 
ion, the conventional aeroplane may envy its jet counterpart, 
particularly at low altitudes, as it does not feature this apparent 
power excess to the same extent and can therefore not fly at optimum 
cruising speed ; by flying faster it attains a higher route consumption 
and consequently suffers losses in range. 

These relationships take on another aspect when consumption 
and engine power are not contingent on flying speed. Logically 
enough, the points representing the optimum cruising speed move 
in the direction of higher speeds if the engine consumption decreases 
as the speed increases. Calculation results in curves similar to those 
in Fig. 1, which point to higher speeds in the case of engine con- 
sumption decreasing with the speed. The theoretician would tell 
us that the optimum speed does not depend on the absolute amount 
of the consumption, but solely on its change with the speed. To 
take the case of a speed range up to 300 km/h, if we assume a 20 per 
cent drop in specific fuel consumption, then the optimum cruising 
speed for our example will be 320 km/h at sea level (490 km/h at 
8 km) in the case of the ordinary aeroplane and 480 km/h (730 km/h 
at 8 km) for the jet type. In the instance of the consumption falling 
with the speed, the jet aeroplane distinguishes itself by the fact 
that the route consumption curve is not only displaced, but is also 
widened, resulting in very little sensitivity being featured when 
the optimum cruising speed is not maintained. Our type aircraft, 
for example, would suffer losses in range of only 2 per cent at speeds 
of 620 to 850 km/h at 8 km altitude. 

In the opposite case where the fuel consumption increases with 
the speed, the curve of the route consumption will displace towards 
lower speeds, simultaneously taking on a pointed attitude which 
means greater sensitivity towards maintenance of the optimum 
cruising speed. 

An analogous tendency is to be observed in the case of the climb 
reserve when the power or thrust changes with the speed. As the 
power or thrust characteristic drops while the speed remains the 
same, the climb reserve will increase, and vice versa. It can therefore 
occur in the case where both the power or thrust characteristic 
and the consumption characteristic decrease, that the climb reserve 
is of no consequence, because the first influence causes the climbing 
power reserve at the same speed to increase and the second influence 
causes the cruising speed and consequently the climb reserve to 
increase. In a case where opposing influences occur, this problem 
can take on a very critical aspect, making it impossible to maintain 
the best cruising speed. 

In practice, we are very seldom likely to meet with a case where 
the consumption characteristic is independent of the speed. Even 
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if it did occur from the engine standpoint, then it would be dependent 
on the airframe’s different requirements at different speeds, so that 
again there is forcedly a connection between engine consumption 
and flying speed. In the case of piston engines there is practically 
always a consumption increase when the power is stepped up, with 
the consequence that the consumption increases with the speed. 
It -may be deduced therefore that piston engine-driven aircraft 
have an optimum cruising speed which is below the speed of the 
best lift/drag ratio, which, however, connects with added importance 
for the problem of climb reserve. In the case of turbine engines, 
this consumption characteristic which arises from the airframe 
standpoint is mostly the other way round, but not so definite because 
regulating influences play a part in this instance. If the throttling 
of the power is caused by a sinking of the temperature before the 
turbine, then, as a result of the efficiency’s decreasing, the consumption 
per kg thrust will increase. If the temperature remains the same, 
but the air supply is diminished, then the increase in consumption 
by throttling will be considerably smaller. 

Let us conclude by comparing the ultimate amounts of fuel con- 
sumed per route unit in the case of each propulsion method. As 
comparative aeroplane we shall again use the example above, for 
which we shall additionally assume a mean all-up weight of 15 tons, 
as the route consumption is proportional to the weight. The airscrews 
of the piston engine are taken to have an efficiency of 78 per cent 
and the engine to run up a consumption of 220 gr/H.P.hr. Meanwhile, 
the consumption will vary in both directions with the altitude, 
according to whether the engine is running at above or below boost 
altitude, and also according to the regulating system involved. 
Here, however, we shall not heed these details, but calculate on a 
consumption of 220 gr/H.P.hr., regardless of altitude. For the gas 
turbine unit, we shall assume a consumption of 1.2 kg/kg. hr. at 
sea level and 1.1 kg/kg. hr. at 8 km altitude. 

Under these conditions our piston-driven aeroplane will feature 
a route consumption, independent of altitude, of 0.85 kg/km. For 
the jet aeroplane, the route consumption, strongly dependent on 
the altitude, works out at 2.37 kg/km at sea level and 1.45 kg/km 
at 8 km altitude. The sharp reduction in route consumption is a 
result of the reduction in engine consumption and the increase in 
flying speed with altitude. If the altitude is increased further, then 
a still lower route consumption will be attained, under the condition, 
however, that the power is still sufficient to allow flight at optimum 
cruising speed. 

If we were to effect a simple range calculation with the aid of 
the fuel-supply/route-consumption quotient, assuming this fuel 
supply to be 20 per cent of the mean gross weight, thus 3 tons, 
then we would obtain a range of 3,530 km for the conventional 
aircraft and 1,270 km at sea level (2,070 km at 8 km) for the jet 
type. Of course, these ranges are calculated without heed to reserves 
for headwind, take-off and climbing. It may be seen, therefore, that 
the jet aeroplane is at a great disadvantage as regards range, even if 
we were to increase the fuel load on the basis of the engine weight’s 
being smaller. 

For these reasons, the efforts of jet engine constructors are primar- 
ily concentrated on reducing the consumption, this by improving 
the constructional materials, utilising the exhaust gases, etc. An 
intermediate solution is present by the propeller-turbine, which 
makes a better utilisation of the kinetic jet energy possible. 

As we may deduce from all these considerations, the problem of 
long-range flight with jet aircraft hinges on an interaction of engine 
and airframe to a greater extent than in the case of conventional 
aircraft. The jet engine demands a high speed level. If the airframe 
is unable to offer this, then the engine performance will suffer 


accordingly. 
Dr. FH. 
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AIR CONDITION AND FLYING SPEED 


By 


The object of the following paragraphs is 
to show to what extent the maximum speed 
attainable with an aeroplane is affected by 
the characteristics of the air, i.e., density, 
pressure and temperature. The consider- 
ations below are confined to aircraft powered 
with turbo-jet engines. This is not a very 
significant limitation, since very high-speed 
aircraft, such as fighters and machines built 
specially for establishing speed records, are 
scarcely ever equipped with any other type 
of power plant nowadays. Then, it offers 
a great advantage, because the general 
behaviour of turbo-jet units can be ascertain- 
ed theoretically with a large measure of 
accuracy. 

To begin with, we shall set as condition 
that the maximum speed be limited solely 
by the thrust output, and not by stability 
losses such as can occur as a result of the 
influence of air compressibility. 

If we introduce into the drag equation 
1) W © ww Fe 
the Mach Number M = w, we obtain: 

1’) w=" @M?2Fc, 
2 
gRT 
and a? = gkRT (cf. Fig. 1) into the equation 

(1’), then we obtain: 


If we introduce 9 = (gas equation) 


” a aoe 
1”’) W = 5 p M? Fe,, 

It may now be seen that the thrust of a 
turbo-jet engine can be described in a 
similar manner ! : 


= k 
2) S=fatk,.c=—pF,o 


The speed in stationary flight is expressed 
in the condition that the thrust must be 
equal to the drag. 

Thus the Mach Number of the flying speed 
is obtained by setting equation (1’’) equal 
to (2): 

'Cf. K.R. Scheuter: Theoretische Betrachtungen 


iiber einige Strahitriebwerke ; Flugwehr und Technik, 
Nos. 11 and 12, 1946. 
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Fig. 1: Sonic speed a ekRT of the 


dp 
do 
aly plotted against the temperature. 


‘Fo 


3) M Fe. 


It may therefore be deduced that the 


flying speed w My gkRT is directly 
dependent neither on the density nor the 
pressure, but solely on the temperature. 
C3/2A, 
the drag coefficient c,, is dependent on the 


(Owing to the induced drag o 


wi 


air density. In view of the high speed in 
this instance, however, this dependence may 
be disregarded completely.) 

Meanwhile, the relationship between speed 
and air temperature is somewhat complicated 
since the thrust index o depends not only 
on the temperature T but also—just like 
the drag coefficient c,,—on the Mach Num- 
ber M. 

However, the relations are known, so 
that it is possible to utilise equation (3). 

pagen 

In Fig. 2, the reduced drag chil (1/m?) 

/ 2S 
and the curves of the reduced thrust kp 
for different temperatures are plotted against 
the Mach Number. ' These curves are based 
on data characteristic of an average modern 


fighter aeroplane. The thrust curves are 


_based on the assumption that a regulating 


system keeps the temperature before the 
turbine constant. At high speeds this is 
probably always the case, since the highest 


temperature resulting in the greatest thrust 
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is dictated by the qualities of the construct- 
ional materials. 

It now becomes apparent that; owing to 
the thrust increase, the Mach Number 
increases as the temperature decreases. And 
this also applies when the drag increase 
owing to compressibility influences is taken 
into account. How this affects the ultimate 
flying speed is shown in Fig. 3, where the 
speed w a.M is plotted against the 
temperature /°C. 

It may be seen that, where there are no 
compressibility effects, a temperature rise 
must clearly be followed by a drop in ultimate 
flying speed. 

The influence of compressibility, which, of 
course, differs with each type of aircraft, 
causes the speed cyrve to descend at low 
temperatures ; this is because of the strong 
increase in drag at high Mach Numbers. 
Therefore the speed attains a maximum 
If the 


increase in drag owing to compressibility is 


value at a certain temperature. 
greater than that foreseen in Fig. 2, then 
the maximum speed will tend to be at higher 
temperatures ; if it is smaller, this maximum 
will wander in the opposite direction. 
Important is that an aeroplane attains its 
maximum speed (limited by thrust output 
only) at winter temperatures. 

Hitherto, we have set as condition that 
the maximum flying speed be limited by the 
engine’s thrust output. It has been revealed, 
however, that the flying speed cannot be 
arbitrarily stepped up to within the vicinity 
of sonic speed by simply increasing the engine 
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Fig. 2: Reduced drag and reduced thrust plotted 


against the Mach Number. The thrust of turbo- 
jets is very dependent on the temperature. 
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Fig. 3: Flying speed w a. M against temper- 


ature of the outer air. 


power. This may be ascribed to the fact 
that, at a certain Mach Number, the stability 
and also the manceuvrability of an aeroplane 
are unfavourably influenced; on the one 
hand by the stalling characteristics of the 
wing and the consequent change of the tail 
unit’s angle of incidence, on the other hand 


The Airscrew Drive of the ‘‘Brabazon 





by local supersonic fields which can hinder 
the efficiency of control surfaces?. It is 
logical that Mach 
Number is an obstacle in the way of attaining 


enough this critical 
the maximum speed, even if there is sufficient 
reserve engine power to enable much higher 
speeds to be reached. This case, which 
probably crops up in all record attempts 


today, is very simple to explain. The speed is 


1) w aM \ gkRT M.,,. 


cr 


and therefore 


wes i 
\ 


Meanwhile, this relationship cannot be 
utilised at the highest summer temperatures, 
owing, for example, to reasons of cooling 
and the relatively rough and strong tur- 


bulence prevalent in hot weather. 


A summary of the above paragraphs 
states : , 
. Feldmann : Effets de la compressibilité ; 


°ch. F. 
INTERAVIA, No. 1, April, 1946, P. 55-62. 
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General arrangement drawing to show relative position of an engine pair inside the wing leading edge. 
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The maximum flying speed, taking into 
account the limitations mentioned above, is 
dependent on the air temperature only. 

If the engine power is limited, the flying 
speed is at a maximum at relatively low air 
temperatures ; vice versa, the speed increases 
in proportion to the root of the temperature, 
if it is limited by a critical Mach Number. 


Symbols and Definitions 


w Flying speed 
F Wing area 
Cw Drag coefficient 
a Sonic speed 
M ° — Mach Number 

a 
0 Air density 
p Air pressure 
R Gas constant for air 

eC + 273 Air temperature 
k - Adiabatic index 

s 

Thrust index 
Fr Total area of reference of turbo-jets 


In reading an article on the construction 
of an aeroplane or an engine, it is seldom that 
one fully realises the innumerable difficulties 
which engineers and constructors have to 
surmount before the prototype of a new 
aircraft or engine is ready for production. 
Moreover, it is not necessary to think only 
of the development of entire aircraft or a 
power plant, since the design of a seemingly 
frequently requires 


incidental accessory 


countless man-hours until a suitable con- 
figuration can be found. This applies parti- 
cularly to assembly units of entirely original 
design, on which only scanty theoretical data 
are 


and often no 


practical experience 
available. 

A problem of this sort, already the cause 
of many headaches in connection with 
various new constructions, invariably occurs 
when the engine output cannot be trans- 
mitted directly to the airscrew shaft via a 
simple reduction gear, but has to be trans- 
ferred by way of an extension shaft. Numer- 
ous promising designs of single- and multi- 
engined aircraft have had to be shelved 


owing to this difficulty, even when in some 
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instances the output to be transferred was 
only of a few horsepower. 
The 


greater worries when he has to do with air- 


constructor is confronted by far 
screw arrangements which are entirely novel, 
or else never incorporated in a certain weight 
category of aircraft, and with the transmis- 
sion of high outputs. A case of this sort 
occurred during the development of the air- 
screw reduction gear of the Bristol 167 “ Brab- 
azon I,” Britain’s giant airliner project. 
The eight Bristol “ Centaurus ” air-cooled 


radials powering the “Brabazon I” are 


’ 


arranged in pairs in “ Vee’”’ position inside 
the wing, each pair of shafts forming an angle 
of 64°, 
compact gear box and arranged so as to 
the 
three-blade airscrews, each one of which, 
though co-axially mounted, being driven by 
its own engine. 


The reduction gears are housed in a 


give independent contra-rotation of 


The gear layout finally chosen, visible in 
the accompanying sketch, was selected from 
about two dozen proposals. Compared with 
other suggestions, its main advantage was 
that it entailed the absolute minimum num- 
ber of gears and promised relatively small 
efficiency losses. 

Meanwhile, a serious manufacturing prob- 
lem was presented, in that no machine tool 
was known to exist which would be capable 
of generating an involute form of tooth on 
an internal bevel gear of the required in- 
cluded angle. However, the Bristol designers, 
in collaboration with David Brown & Sons 
(Huddersfield) Ltd., circumvented this dif- 
ficulty by exploiting certain modifications 
of essential tooth forms. 

The gears driving the inner airscrew shaft 
are of the external angle spiral bevel type, 
and the corresponding drive from the other 
engine, driving the outer airscrew shaft, com- 
prises an internal bevel wheel and pinion 
which both rotate in one direction contrary 
to the reversal of direction which takes place 
on the pair of external gears. Each pair of 
gears transmits 2,500 H.P. and, the engines 
and pinions rotating at 2,700 r.p.m., the 
gears have a peripheral speed of around 
125 ft./sec. ; these figures indicate the import- 
ance of every detail of metallurgical and 
mechanical manufacture. 

From the available numerical data, the 
external angle bevel gears may be calculated 
to have a pinion diameter of about 11.4 ins. 
and, with a reduction gear ratio of 2.5, a 
main wheel diameter of around 28.3 ins. The 
pinion of this pair of gears has 20 teeth and 
the wheel 50 teeth. The teeth have a mean 
pressure angle of 20°, a spirality of 22° 30’ 
and mesh at an angle of 32° between the 
axes. 

The external gears, of nickel-chrome case- 
hardening steel, raised no abnormal manu- 
facturing problem apart from selection of a 
suitable sequence of operations with the 
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Gears with auxiliary drives for oil pumps, airscrew synchronisation, and pressure 
for pitch change. 


utmost care and inspection at every stage. 
However, it was necessary to control their 
distortion to fine limits during the hardening 


process. Thus, they were machined out of 


solid discs which had been “ upset ” to give 
the grain disposition best able to withstand 
the stresses imposed. Intermediate annealing 
and normalisation to control distortion fol- 
lowed the earlier machining operations and 
the final heat treatment was controlled by 
the use of quenching fixtures. 

Much more unusual problems were posed 
by the internal bevel wheel which, contrary 


oil distributor 


to the external gears, features straight instead 
of slant tooth marking. The most important 
fact that had to be regarded here was that 
the shape of the rim carrying the internal 
teeth was such as would be liable to closing- 
in during heat treatment. It was recognised 
that this could not be entirely controlled but 
only limited by using quenching fixtures, 
so that it was decided to machine this parti- 
cular gear and profile-grind the internal 
bevel wheel. 

The internal wheel was also subjected to 
heat treatment and, after orthodox bore and 


Pinion and wheel of the external angle spiral bevel type gears driving the inner airscrew shaft. 
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Profile-grinding the internal bevel wheel. 


face grinding, was passed to a_ specially 
constructed lapping machine for final locat- 
ing of the tooth marking and, simultaneously, 
final testing. 

The wheel and pinion have 70 and 28 
teeth, respectively, and a pressure angle of 
20°. The axes include an angle of 148°. 


An indication of the accuracy achieved 
in the manufacture of these gears is given 
by the fact that the cumulative errors vary 
between 0.0006 and 0.0013 inches. 

After being. mounted and rolled at low 
speed in the actual casings, the gears were 
then subjected to test bench runs under 


Gear wheels fixed into the casing ready for test bed trials. 


Bevel wheel and pinion. 





simulated flight conditions. So far they have 


been subjected to some 300 hours’ running, 
and the results have met with the full satis- 
faction of the David Brown concern. Com- 
plete testing is, of course, carried out at the 
Engine Division of The Bristol Aeroplane Co., 
Ltd. Ba. 
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Some 


French 
Aircraft 
Types now 
in Production 





BREGUET 11E HELICOPTER 


SO 7010 
Taxi or light transport aircraft. 


LANGUEDOC 161 
Four-engined 33-passenger airliner. 


C. 800 GLIDER 
Two-seater trainer 





it j 
.NORD 1200 ‘‘NORECRIN” 
_Three-seater personal aeroplane. 








MORANE-SAULNIER 472 
Two-seater fighter trainer. 





SUC 10 “COURLIS” 
Taxi of personal aircraft, 








LATECOERE 631 
72-ton flying-boat. 


SO 30R 
Modern 30-passenger airliner. 
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The Flying-Boat Outlook 


BY GROVER LOENING, B.Sc., NEW YORK 


The September issue of Interavia Review contained an article by the French 
designer of flying-boats, Marcel Moine, describing the historical development 
We now give the floor to an American. As 
fiying-boat expert in the National Advisory Committee for Aeronautics 
(NACA), Grover Loening is well placed to describe the present state of 


of Latécoétre flying-boats. 


research and development in this field in the U.S..A. He shows that certain 


hroughout the history of aviation the 
T development of large flying-boats has 
had a checkered career—assuming great 
importance in usefulness at various periods 
and then being very nearly out-dated by 
landplane developments. 

At the present time flying-boats are very 
definitely in the discard from the standpoint 
of commercial air transportation in the United 
States. In England, they are still in use. 
New developments, however, promise to 
change this picture very shortly. 

There is no doubt that the availability of 
land aerodromes on a much greater scale as 
a result of the war has had a good deal to do 
with this break-away from __ seaplanes. 
Moreover, the fact must be added that flying- 
boats have not always been found to be so 
very safe when landed in emergencies in 
heavy weather. And to this must also be 
added the fact that land-type aircraft can be 
successfully ‘“ ditched ”—that is, landed on 
open water—with reasonable possibility of 


saving the occupants. Although a landplane 
in such an emergency, of course, sinks shortly 
after landing, it is a known thing that flying- 
boats have often acted likewise. It follows, 
therefore, that the theory of the flying-boat 
as the proper vehicle for flying over oceans 
has not been proven from the safety standpoint. 

The chief objections raised against flying- 
boat operations in commercial air transport 
service are the following : 


1. Due to. design requirements—chiefly 
originating in the necessity of propeller 
clearance from spray—the shape of flying- 
boats, their height and bulk, become so 
awkward in comparison to streamlined land- 
planes that the high speed for cruising is 
seriously affected, making the flying-boat a 
slow aircraft. There is nothing more futile 
than slow airspeed to the aviator and, for 
that matter, to the passenger. 


2. The handling of flying-boats from the 
standpoint of loading and unloading opera- 


Flying-boat hulls of different length-beam ratio (above, 6; centre, 8; below, 12). 








improvements in hull shapes have already been made, and speaks of a possible 
future development of large flying-boats. 
eticians and practicians are once again revealing a keen interest in the flying- 
boat {landplane controversy—and this is in no little measure owing to the 
new possibilities offered by jet propulsion. 


There is no doubt that both theor- 


The Editor. 


tions, docking, etc., is so much more com- 
plicated and costlier than the simple rolling 
of a landplane to a loading gate, that operators 
have found these costs and delays very dis- 
advantageous and discouraging. 


3. Largely as a result of the corrosive 
action of salt water on aluminium, the 
maintenance of flying-boats has, in the past, 
been considerably costlier than that of land- 
type aircraft. Moreover, the necessity of 
mounting flying-boats on complicated dollies 
to move them around in maintenance hangars 
has placed an added toll on the maintenance 
expenses. 


When these factors are taken into con- 
sideration and balanced against the fact that 
the flying-boat does not offer any much 
greater safety in flying over water, it is not very 
difficult to understand why air transport 
operators have universally deserted the flying- 
boat for the landplane, which is faster, easier 
to handle and easier to maintain. 

That is the situation as it is today. 

However, in aviation, “today” always 
gives way to a new “tomorrow,” and a 
new tomorrow in flying-boats is extremely 
interesting to survey because it may well 
alter this picture completely. 

To begin with we can eliminate the safety- 
at-sea feature because, with four-engined air- 
craft such as are currently flown over the 
oceans of the world, a forced landing at sea— 
according to the actual records of the thousands 
and thousands of flights that have been made 
—is almost never likely to take place. With 
this in mind our thinking on flying-boats 
begins to eliminate the rough sea require- 
ments (excepting, of course, the case of a 
few Navy types of flying-boats used for 
rescue operations). As soon as we eliminate 
the rough water requirements, we reduce the 
weight of the hull and various other built-in 
detriments which would not be needed in a 
flying-boat operated only from protected 
waters. This means, therefore, a reduction 
in weight of the structure. 
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As for the head resistance, which is the cause 
of the slow flying speed of flying-boats, this 
has been subjected to very thorough research 
—-particularly in the last year or so, by the 
National Advisory Committee for Aeronautics. 
Significant improvements are being tested 
with a view to changing the picture as regards 
the awkward shape and slow speed character- 
istic of flying-boats. The most important 
ones are the following : 


A. The length-beam ratio has been care- 
fully experimented with and it has been found 
that by changing the shape of the hulls so as 
to make them much longer and narrower, the 
head resistance to forward flight can be 
reduced by as much as 23 per cent—without 
in any way injuring, but in fact improving, 
the hydrodynamic characteristics (take-off, 
spray, etc.). It has now been found that the 
length-beam ratio, formerly around five or 
six, can well be increased to values between 
ten and fifteen, with the very important result 
of increasing the high-speed characteristic of 
large flying-boats to almost equal that of the 
landplane. 


B. Extensive studies by NACA to improve 
hull shapes have finally resulted in evolving 
what is now called “the planing tail” type 
of hull, which not only gets off the water 
with some 50 per cent less resistance, but 
also further reduces the resistance in the air. 


C. In addition to these, further develop- 
ments indicate a reduction in air resistance 
by changes in shape of the nose of the hull, 
retractable spray strips at the chines, and 
steps that can be faired to give a smooth 
contour after their take-off function has been 
accomplished. From here on, therefore, large 
flying-boats can be just as fast as land-type 
aircraft of equivalent size. 


Handling characteristics constitute one phase 
of flying-boat development that suffered 
greatly in the decade from 1928 to 1938 by 
the existence in the U.S. A. of a monopoly 
in trans-ocean flying-boat transportation owing 
to the exclusive position in this field of only 
one company—Pan American Airways. As 
a result of lack of competition, we can now 
see that there was also a very great lack of 
either incentive or talent for developing 
handling procedures or systems. It is only 
recently that engineers have applied design 
ingenuity to methods of handling flying-boats 
at terminals; and the development of this 
phase—even in England—is still in its 
infancy. For example, there is no reason at 
all why floating dollies, complete with proper 
wheels for handling on the ground, could not 
be moored in front of a concrete ramp, the 
approaching flying-boat taxied into such a 
dolly, automatically fastened together with it 
and taxied up the concrete ramp to dry land 
loading platforms without ever even having 
its engines shut off or its course changed. 
Such a development would eliminate the 
docks and floats and beaching gear attached 
by men in bathing suits, towing gear, etc., 
that cluttered up the earlier U. S. bases when 
flying-boats were used and handled along 
such primitive lines. 
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Hull completely faired 


The wartime requirements for faster opera- 
tions resulted in many improvements, intro- 
duced chiefly by the U. S. Navy, in the hand- 
ling of large flying-boats, such as the Martin 
“Mars,” for instance. The British, too, 
have developed new mooring docks that make 
loading and unloading, starting and landing, 
much simpler and call for very much smaller 
ground crews. To assume, therefore, that 
the cost of handling flying-boats cannot be 
vastly reduced is a very unwise conclusion 
and, in addition, we must remember that large 
landplanes currently require the services of 
various tractors and handling crews for 
manoeuvring them into proper positions at 
the loading ramps, and also that special loading 
equipment is necessary for handling cargo. 
It is clear, therefore; that the costs involved 
in handling landplanes are not to be laughed 
off too lightly either. 

With regard to the expenses incurred by 
the corrosive action of salt water and the 
maintenance of flying-boats, new materials, 
new methods of construction and suitable 
water spray baths could be relied upon to 
reduce these very greatly. In particular, a 
more widespread use of plastics in interiors 
could greatly reduce corrosion, and the 
various new plastic paints and other finishes 


Unaltered 


Bow chines rounded 7 per cent 


Step faired nine times step depth at keel 


Step faired completely 


Step faired completely and bow chines rounded 
7 per cent of hull tength 





























Comparison of 1/10 scale models of Boeing XPBB-1(A) 
flying-boat and hypothetical flying-boat incorporating 
NACA model 203 hull (B) with length-beam ratio of 9. 









oe 


Langley tank model 203 unaltered and with aerodynamic refinements. 
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could be used on the exterior as well as 
the interior to diminish the damage caused 
by corrosion. We can see, therefore, that the 
three principal objections to flying-boats can 
be overcome to such an extent in the coming 
years as to reduce to almost nothing the 
disadvantages, as compared with landplanes, 
that they have suffered in the past. 

‘What, exactly, are the advantages of large 
flying-boats ? 

To begin with, of course, the aerodrome 
surface does not cost anything to maintain. 
There are suitably protected water areas 
available in the vicinity of almost every 
large centre in the world. If we stop to 
consider the advantages of the load-carrying eco- 
nomy of flying-boats, we will realise ultimately 
that their nature constitutes merely another 
method of landing and taking-off an aircraft 
(with no relation to the open sea concepts 
at all). Asa result, the idea might occur to 
us to build runways of water instead of 
concrete ; in that event, of course, various 
mechanical devices, rakes, brine sprays or 
heat applications could dispose of ice even 
under quite cold conditions. Meanwhile, 
however, most commercial routes, such as 
the Pacific operations from San Francisco, 
those in the United States from Baltimore to 
South American or across the Atlantic to the 
Mediterranean, South Africa, the Indian 
Ocean, etc., are over areas entirely free from 
ice obstacles. 

In such areas, particularly in the United 
States, the aerodromes with their many miles 





Planing-tail hull of new model with long length-beam ratio. 





New NACA design for streamlined hull with low air resistance and improved take-off characteristics. 


of runways are therefore free of property tax 
and expense. But while the Government is 
content to furnish the enormous outlays for 
aerodromes for the time being, sooner or 
later the airline companies will have to pay 
heavy fees to offset these costs. When they 
do, their economists may well take a look at 
the lower ground expenses incurred by flying- 
boats. In addition, a water surface offers far 
superior conditions for radar reception, which 


attain between 12 and 15 per cent of the 
weight of the aircraft. In a flying-boat there 
is no landing gear which, incidentally, means 
a saving in maintenance, for it must be 
remembered that the hydraulics of the com- 
plicated landing gear on large aircraft have 
grown to be a very sizeable item in main- 
tenance cost. Another item that greatly adds 
to the cost of landing gear maintenance 
is tyre expense—frequent tyre changes and, 
incidentally, a puzzling series of blow-outs 
on some of our newest aircraft, occasionally 
causing minor damage in landing. All this 
adds up to a very important item because, if 
a flying-boat can be as fast as an equally- 
powered landplane (by virtue of the new 
design features cited above), operated as 
cheaply and, in addition, carry 12 to 15 per cent 
more load because it does not have to carry 
a heavy landing gear during its long trips 
over oceans (just to use it for a few moments 
on landing), this item means more money 
in the pocket of the air transport operator. 
While increasing the size of landplanes is 
confronted by such problems as runway 
strength limitation, tyre design, weight increase 
of landing gear, there are not nearly as many 
limitations in the case of large flying-boats. 
A large flying-boat of two to three hundred 








Front view of NACA model with streamlined narrow-beam hull. 


means very much easier and safer instrument 
landings. 

Large flying-boats possess further advant- 
ages. 

When aircraft increase in weight to over 
one hundred thousand pounds, the weight 
of the landing gear gradually increases, 
according to the law of the cube, so as to 





























thousand pounds, which would carry several 
hundred passengers, is easily within the range 
of present design knowledge. 

As to more advanced future developments, 
the advent of jet engines again changes the 
entire flying-boat picture. One of the worst 
dimensions in design that plagues the flying- 
boat engineer is the clearance of the propeller 
from spray. As soon as we eliminate pro- 
pellers, the flying-boat designer can truly 
heave a great sigh of relief because then he 
can really “go to town” in designing a 
highly-streamlined aircraft that will not only 
be able to compete with landplanes, but 
actually go faster and, of course, weigh less 
and cost less owing to the omission of a com- 
plicated landing gear assembly. Not having 
to retract the landing gear means that thinner 
wings can be used and advantage taken of 
their high-speed qualities in conjunction with 
those of jet propulsion engines. In addition, 
some of the jet flow could be diverted at take- 
off to steps and other locations on the hull 
to improve the take-off to such an extent as 
to enable a jet transport flying-boat to leave 
the water quicker than a corresponding land- 
plane takes off. 

In this future jet-propulsion realm, a revival 
of interest in the flying-boat is suddenly 
becoming very real, and every theoretical 
study convinces us that not only is the era 
of the flying-boat not over but, indeed, has 
hardly begun. 
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To orient ourselves better on a map we 
frequently use pins bearing little flags of 
different colours to mark key points. If we 
were to indicate the key years in flying we 
would mark the years 1797, 1897, 1927 and 


1947. 


1797: The Forerunner of the Paratroopers. 


We have to go back exactly one hundred 
and fifty years to plant the first flag—marking 
the first parachute descent, made over Paris : 

On the 1st Brumaire, year 6 (October 22nd, 

1797), at 5.28 a. m., Citizen Garnerin took 

off in a Montgolfiere from the Parc de Monceau. 

A nervous silence held the crowd of spectators and 
When 
Garnerin reached an altitude of 350 Toises 
(2,250 ft.) he cut through the rope which con- 


apprehension was featured on every face. 


nected his gondola and parachute with the aerostat. 
The gondola and parachute descended with great 
speed, shaking to such an extent that the onlookers 
gave cries of horror, and certain of the ladies 


were so overcome that they fainted... 


Meanwhile, there was not real need for 
all this excitement. André-Jacques Gar- 
nerin landed safely just outside the Monceau 
ground, hurried back to the park and was 
hailed by the jubilant crowd—the majority 
of which would have had no great objection 
if Garnerin had broken his neck in the attempt. 
Thus we may well ask whether the first para- 
chute jump was not just a stunt to satisfy the 
public’s lust for sensation and whether it was 
not undertaken by an irresponsible person 


with entirely inadequate equipment. 
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Key Years in Flying 


1797-1897 -1927-1947 


If Garnerin had crashed to his death on 
October 22nd, 1797, then it is highly probable 
that the answer would have been in the affirm- 
ative. And the verdict would have been 
delivered by those very spectators who eagerly 
rushed forward to honour him, alternately 
jumping and fainting with enthusiasm. 

Although Garnerin had previously tested 
his equipment with animals before risking his 
own life, the first parachute to be built was 
exceedingly primitive in design and _ slip- 
shod as regards construction. The famous 
astronomer and physicist, Lalande, declared 
afterwards that Garnerin’s chance of success 
was less than fifty per cent. Incidentally, 


Garnerin’s parachute descent on October 22nd, 1797. 
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the dangerous oscillations of the parachute 
were attributed to there being no safety valve 
through which the compressed air in the 
parachute could escape. Some may remember 
that Leonardo da Vinci, in his drawings of 
three hundred years beforehand, made provi- 
sion for the installation of such a valve. 

The fact that Garnerin chose to make his 
jump over the Parc de Monceau (in those days 
known as Mousseaux) would have been suffi- 
cient to class the feat as a break-neck stunt, 
for this park was the popular Paris fairground 
of the time. 

In reality, Garnerin was thoroughly convin- 


ced of the seriousness of his experiments. 


October llth, 1797: Garnerin’s Montgolfiére over the 
Pare de Monceau. 











Maybe he did provide sensations for the Paris 
crowds and take their money; maybe he 
also designed flower-bedecked Montgolfiéres 
for popular festivals, waved flags and threw 
bouquets from his gondola, and had his 
ascents illuminated with dazzling Bengal 
lights ; but he was no cheap showman and 
no trickster. Garnerin was a real aviator, 
endowed with those qualities of unassailable 
courage, determination and temperence which 
have fostered aviation since its earliest begin- 
nings. 

In 1783, when he was fourteen, he saw 
Charles and Robert make their ascent in a 
Montgolfiére from the Jardin des Tuileries. 
Six years later he was preparing to take-off 
in a Montgolfiére designed and built by himself. 
He landed after this successful flight on May 
31S8t, 1790. From that day until his death in 
1832 aviation was his sole occupation. He 
was the first to execute systematic long-dis- 
tance flights in a free balloon, in France, 
Russia, and across the Alps. 

His biography shows no evidence of fool- 
hardiness. Whilst an army inspector he was 
tnade a prisoner of war in 1794. He designed 
the parachute as a means of escape, which 
was never accomplished, however, as he was 


liberated two years later. 


During the course of a hundred and fifty 
years the technical aspect of the picture changed 
considerably. But whilst the equipment was 
different, the aviators were still very much 
the same. What about the public ? 

... What the public is most interested in is 
that an aerial demonstration should provide 
pretty much the same sort of thrills as a Roman 
Sladiators’ arena. There only needs to be a 
particularly serious crash for the number of 
spectators to increase considerably. We pilots 
know it, profit by it, and even further it—but 
all the same I do not think we ought to be regarded 
as gladiators... 


These words from the diary of Anthony 
Fokker, who, as a young man in 1910/11, was 
among the first to give demonstration at 
Johannisthal, Berlin. 

Ten years later we find the following words 


written by another pilot : 


...+ Abt Billings, however, our field was some 
distance from the fair and we decided to devise 
some scheme to bring the crowd out to us. We 
stuffed a dummy with straw and enough mud to 
give it sufficient falling speed to look like a 


human being. 
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The Swedish engineer, Salomon-A Andrée, who 
lost his life in a balloon expedition to the North Pole. 


When the grandstands were packed that 
afternoon we took off from our field with the 
dummy in the front cockpit with me. I went 
out on the wing and we did a few stunts over 
the fairgrounds to get everyone’s attention, then 
Lynch turned the plane so that no one could see 
me on the wing and we threw out the dummy. 
It fell waving its arms and legs around wildly 
and landed near the Yellowstone River... 


You may ask whether this was not some 
irresponsible young man who was making a 
circus turn out of aviation, using cheap tricks 
to entice people into paying money. Well, it 
so happens that the young man in question 
was none other than Charles A. Lindbergh, 
who was experiencing his “barnstorming” 
era ; together with his teacher, H. J. Lynch, 
he thus toured Kansas, Colorado and Mon- 
tana, saving every cent he could in order to 
buy his first own aeroplane ; and with this 
aeroplane he wanted to earn enough money 
ultimately to pay for his “Spirit of St. Louis.” 


1897 : The Pioneers of Strategic Air Route No. 1. 


Everybody has heard of the Andrée balloon 
expedition to the North Pole, fifty years ago. 


Facsimile of Andrée’s message sent by pigeon on 
July 13th, 1897. 
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Andrée together with Fenenkel pnd Strindberg at Viego 
Hafen. 

To refresh your memory here are the main 
details : 

On July 11th, 1897, the forty-three year 
old Swedish engineer, Salomon-August Andrée 
and his two compatriots, Fraenkel and Strin- 
berg—the latter said to be a distant relative 
of the poet—took off in their balloon, the 
“Oernen” (Eagle), from Danes Island, north- 
west of Spitzbergen. The three men hoped 
to fly over the North Pole and land in East 
Siberia or Alaska. Four days after their 
departure -a Norwegian whaler caught a 
carrier pigeon which had been released by 
Andrée on the 13th. The message was : 


From Andrée’s Polar Expedition 
to the Aftonbladet Stockholm 
July 13th 
12-30 p.m. 82° 2’ North 
ry’ 5’ East. 
Trip good to East 10°S. All well 
on board. Third pigeon released. 
Andrée. 


Some years later two heavily-damaged buoys 
were found off the coast of Iceland, one 
containing a message given out on the day of 
departure, July 11th, 1897. Thirty-three 


Buoy containing Andrée’s message, washed on to the 
coast of Iceland. 
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the sealing vessel Bratwaag discovered the 
remains of the three explorers and their equip- 
ment on an island east of Spitzbergen. They 
had made an emergency landing and journeyed 
for weeks across pack-ice. The last entry in 
Strindberg’s diary was dated October 11th, 
1897, and consisted of one word: “Surren- 
der.” 

Was not the Andrée expedition nothing 
else but an impudent challenge to fate ? 
Public opinion in the subsequent years has 
come to the conclusion that these men had 
the qualities of Polar explorers and aviators, 
but, very inadequately equipped, undertook a 
journey—to save themselves from public 
ridicule—which could have but one result, and 
which was pure suicide. Even before they 
had taken off, the English admiral and well- 
known Arctic explorer, Sir A. H. Markham, 
had predicted one chance in ten thousand of 
success. 

Was the plan to cross the Pole by air fool- 
hardy ? 
May 9th, 1926, when two Americans, Richard 
Evelyn Byrd (at present, Admiral Byrd) and 
Floyd Bennett succeeded in reaching the Pole 
with a three-engined Fokker F-VII, the 
‘Josephine Ford” ; and until May 11th, 1926, 
when Amundsen made the first Polar flight 
with an airship, the “Norge.” After May, 
1926, it was thought that the only sensible 


Seemingly—that is to say, until 


way to go to the Pole was by air. And nowa- 
days we no longer speak of “expeditions,” 
but of Arctic civil aviation and—of less 
praiseworthy Arctic connections. . 

Wantonness ? There is more than one way 
of looking at it : the chances of reaching the 
Pole were very, very slight. But no one can 
say that the preparations were slipshod, or 
without plenty of forethought. Even after 
the gigantic balloon, 75 ft. high, had been 
completed on Danes Island, and all the equip- 
ment had been acquired, Andrée and his 
companions waited a full year for favourable 
winds, from 1896 to 1897. 

The silk balloon, built by a famous French 
balloon expert, Lachambre, contained nearly 
6,000 cu. yds, of hydrogen, sufficient to keep 
the three men and their equipment airborne 
for thirty days, under normal conditions. To 
avoid magnetic influences, no iron was used 
in the construction. A container suspended 
above the gondola contained 1,700 Ibs. 
of provisions (for four to six months), 
three sledges, a collapsible boat, arms and 
ammunition. Then there were several carrier 
pigeons. 

Guiding the balloon was the critical prob- 
lem; and the records show that every 
possibility offered by the technics of those 
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years later, on August 6th, 1930, the crew of 


































































Strindberg took this photo showing the party breaking up camp to start marching southwards (left, Andrée). 


a “Ocernen” on the ice, Andrée took this photo, which was found and developed thirty-three years 
after his th. 


pi gal in which Amundsen flew over the North Pole on May 11th, 1926, before its roofless hangar at Ny 
und. 











days was tried. Lachambre devised a sail 
device incorporating drag cables, which was 
to enable course deviations of 20 to 30 deg. 
to be made when the wind was not too fast. 
As these cables were likely to catch on the 
ground they were built up from seperate 
sections, in such a manner that small lengths 
could easily break off if the cable was drawn 
taut. This idea did actually prove its worth 
whilst the balloon was ascending for the first 
time. Maybe the device is enough to make 
us shudder nowadays, but there was nothing 
better at the time. 

The fact that good equipment was chosen 
was testified to by a small cooking stove 
which was found to be in perfect working 
condition thirty-three years later; and the 


films could still be developed. 


Ought Andrée to have abstained from 
undertaking his expedition because the tech- 
nical level at that time could not guarantee 
him a sufficient chance of success ? Was his 
expedition a failure because he and his com- 
panions lost their lives ? Or, was it justifiable 
because twenty-nine years later the “Norge” 


followed the itinerary planned by Andrée ? 


1927: Transatlantic Flying Becomes the Fashion. 


Twenty years ago—1927, the year of the 
Atlantic flights, is still fresh in most memories, 
so that it is not necessary to relate all the 
details. 

There were twenty attempts made: four 
succeeded (all west-to-east : Lindbergh—de 
Pinedo, del Prete, Zachetti - Chamberlin, Le- 
vine - Brock, Schlee), two were rescued in 
mid-ocean, five perished, nine gave up. It 
does not look as though 1927 meant that the 
time had come for regular Atlantic air traffic. 
Only nine of the twenty aircraft possessed 
radio. We may be sure that Lindbergh 
prepared his flight carefully ; and yet, his 
memoits are enough to make us feel more 


than a little uneasy nowadays : 


The first indication of my approach to the 
European coast was a small fishing boat which 
I first noticed a few miles ahead and slightly to 
the south of my course. 
these fishing boats grouped within a few miles of 
each other. 

I flew over the first boat without seeing any 
signs of life. 
however, a man’s face appeared, looking out of 


There were several of 


As I circled over the second, 


the cabin window. 
I have carried on short conversations with 
people on the ground by flying low with throttled 
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Francois Coli (left) and Charles Nungesser in their 
“Oiseau Blanc.” ready to take off from Paris on their 
unsuccessful flight to New York. 


engine, shouting a question and receiving the 
answer by some signal. When I saw this fish- 
erman I decided to try to get him to point 
towards land. I had no sooner made the decision 
than the futility of the effort became apparent. 
In all likelihood he could not speak Ecxnglish, 
and even if he could he would undoubtedly be far 
too astonished to- answer. However, I circled 
again and closing the throttle as the plane passed 
nithin a few feet of the boat I shouted, “Which 
Of course, the attempt was 


useless and I continued on my course. 


way is Ireland?” 


There is no doubt that the year 1927 
featured certain foolhardy undertakings, flights 
for which the preparations did not take all 
sorts of weather into account as regards fuel 
reserve, for instance. There is likewise no 
doubt that the tragic flight of two Frenchmen, 
Nungesser and Coli, belongs among the best- 
prepared Atlantic flights. Both men were 
first-class pilots. And, despite the minutest 
preparations, Coli, while leaving the hangar, 
turned to the Le Bourget manager: “If 
we don’t come back, you will at least be 
able to testify that our flight was well pre- 


pared.” 


Success and Failure. 


There is, of course, a great deal of difference 
between Andrée’s balloon attempt and the 
Atlantic flights in 1927, between the former’s 
chances of success and those of the twenty 
would-be Atlantic flyers, of which only four 
succeeded. But where exactly must we draw 
the line between permissible risk and fool- 
Otto Lilienthal, who crashed to 
his death after over 2,000 successful gliding 
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hardiness ? 





flights, after establishing a comprehensive 
theory on bird and human flight and train- 
ing a brilliant generation of constructors 
(Octave Chanute, Percy Pilcher, Pablo Sua- 
rez, etc.) was surely neither superficial nor 
foolhardy. Still today he is regarded as suc- 
.cessful. 

But where should we draw the line in those 
doubtful cases where every technically-possible 
preparation had been made, but where the 
technical level of the day could only guarantee 
a twenty or thirty per cent chance of success ? 
We might well ask whether the Vikings ought 
to have gone cruising around in open sail- 
boats ? 

What amount of risk is it worth our while 
taking in order to acquire new knowledge or 
be the first to accomplish certain feats ? The 
sacrifice of our lives ? Jean Paul says ‘‘Boys 
must be daring.” 

The non-flyer, or the person who is not 
bother 
the line. But the public’s wishes are no 


daring, does not about drawing 
maxims ! 

We think in advance of those men who 
will be the first to risk their lives in technically- 
incomplete space ships, and we recall the fine 
example of cool courage in success or failure 
given by Field-Marshal Lord Montgomery. 
Prior to the invasion he prepared a commu- 
niqué which was to be given to the British 
nation if the move failed. To those surround- 
ing him he explained simply that if the invasion 
failed he would not have the time to, and 
would not feel like, saying what would have 
to be said. 


And 1947? 


The thousand-kilometre-an-hour limit in 
flying speed has already been passed. The 
possibility of supersonic flight seems to 
have approached nearer—again thanks to 
those pilots who, like Geoffrey de Havilland 
recently, were willing to take the supreme 
risk. 

He. 


Douglas D-558 “Skystroak”’ 
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Drills to frills. 


Esmeralda informs us that she, our favourite air hostess, is going 
to talk about her own tribe this month, as this essential component 
of the international air transport industry was responsible for a tidy 
share of airline news in recent weeks. 

From Helsinki, for instance, it is reported that Aeroflot, the Soviet 
Russian airline, has at last decided to employ air hostesses aboard 
aircraft flying its trunk routes. In order to mark the ideological difference 
between the Russian hostesses and their “Western” counterparts, 
Aeroflot’s stewardesses will not wear uniform but will be “very nicely 
dressed” instead. Which, after all, is not a bad idea: after all these 
years of women in uniform, Tovarich Passenger will certainly appreciate 
receiving a cup of tea or a shot of vodka from the hands of Nastasya 
Pulovna attired in this year’s party dress. 

In this connection, Esmeralda wishes to point out a noteworthy 
contrast. During and even since the war, we poor ‘‘Westerners” 
have been deluged with reports and pictures of stalwart Russian ladies 
driving trains, trams, trucks, tractors and tanks, doing duty as trattic 
cops, fighter pilots, parachute jumpers and foundry workers. That’s 
all over now. Russian women are becoming feminine again and refuse 
to be put into uniform—they wear the latest fashions. On the other 
hand, United Air Lines announces from America, where women are 
slightly more than feminine, that its uniformed air hostesses go in 
for vigorous sports in their spare time, such as horseback riding and 
tennis. This just shows you, Esmeralda says, how unpredictable women 


are. 


Hem lines and white gowns. 


Air hostesses seem to present new problems to harassed airline 
executives every month. Esmeralda reports that when the latest (and 
oh !| so disappointing) “‘hem-line” fashions were let loose upon the poor 
unsuspecting public by a crowd of crackpot designers, the air hostesses 
went into a dither to find out if they should revert to the unprepossessing 
ankle-length suits their predecessors wore fifteen years ago. But, 
being level-headed young ladies, they came out of their huddle to 
announce that they would stick to short skirts. 

This is comprehensible, for the physical and other standards which 
fledgling hostesses must meet are high, and Esmeralda and her sisters 
really have ‘‘nothing to hide.” Which brings us to this month’s second 
hostess problem. United Air Lines complained bitterly last month 
that air hostesses ‘“‘get married too quickly” and never stay on their 
jobs long enough. Our favourite air hostess says, what can you expect ? 
If you want your stewardesses to stay on their jobs forever and a day, 
airlines must change their requirements. Instead of asking for brains 
and “proportionally distributed” good looks, they should advertise 
for girls with brawn, a zero I. Q., a face like the back of a bus and 
the girth of a cathedral pillar. Good-lookers don’t gather any dust 
even in the most earthbound jobs. J 
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seem to be having an unfavourable effect on air transportation. 
Since the end of the war, over-rationed and under-fed Britishers have 
been given a chance of spending a holiday abroad, and many of them 
flew out by aeroplane to spend as much time as possible in various lands 
of plenty. Well, that has now been stopped. No more foreign exchange 
will henceforth be allocated to British tourists wishing to go abroad. 

Esmeralda suggests that the International Air Transport Asso- 
ciation’s new Clearing House in London, which is untangling many 
a delicate international finance problem for I.A.T.A. member air- 
lines, should be allowed to extend its activities to fixing the financial 
troubles of the airlines’ passengers. This should be done on a scale 
large enough to enable passengers to spend two weeks’ holiday on the 
small change that is handed to them when they purchase their tickets. 





Britain’s financial doldrums... 


The easy way out. 


The idea seems to be spreading that the aeroplane is the ‘easy way 
out” of many a situation, though perhaps not_in the accepted sense 
of that morbid expression. The other day His fifteen-year-old Imperial 
Highness Prince Hamid Rezha Pahlevi, brother of the Shah of Persia, 
got fed up with New York, where he was attending school, and dis- 
appeared. The Persian Embassy in Washington was frantic. The 
police were on the look-out all over the U.S. A. There were dark 
rumours about a kidnap. The Shahinshah of Persia was expecting 
the ransom note by air mail any moment. And ten hours later the 
Prince blithely stepped off an Air France “Constellation” in Paris. An 
audible sigh of relief was heaved by the Iranian diplomatic corps. 

Unlike Prince Hamid, who paid for his fare (probably out of his 
week’s cigarette allowance), three young Swedes obtained a cheap 
ride from Stockholm to New York in July by stowing away in the 
fuselage rear of a Douglas DC-4 of Scandinavian Airlines System. 
After three days in New York they were broke and homesick, tried 
to wangle a ride home—but got caught by the New York police. 
The immigration authorities then shipped them home atiyway. Better 
luck had a Portuguese, Senhor Francisco Carvalho, in August. In 
Lisbon he managed to climb into one of the wheel wells of a DC-4 
of K. L. M. Royal Dutch Airlines and arrived safe and sound, though 
slightly thirsty, in Natal, Brazil, the following day. The Brazilians 
seem to have a sporting spirit, for they did not ship Francisco back 
home. Instead, the Natal Grand Hotel made him its guest of honour, 
he was issued with legal papers and celebrated as a hero. 

The upshot of it all is that customs inspectors in the New World 
now crawl into every nook and cranny of every aircraft arriving from 
overseas, in the hope of ferreting out illegal immigrants. However 
minute it may be, this inspection obviously does not make much 
difference—for what is more troublesome, a thousand formalities of 
entry, or a thousand-and-one ? It would be really objectionable only 
if all the other international barriers were abolished and aircraft were 
held up solely because of the indispensable search for stowaways. Bi. 
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West Coast Airline’s route 
map is typical of this type 
of operation. Connections 
with the trunk air services 





are made at Seattle, Port- 
GRANTS land and Medford. 
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“<“ The Small 
a Town Gets an Airline 


BY HERMANN SCHOENEN, SEATTLE 


In Port Angeles, Washington, a business 
man parks his car at the airport as a plane 
comes in for a landing. Taking his brief- 
case he walks out to the plane and climbs 
aboard. 

“« Seattle,” he says to the flight attendant, 
* round trip. ” 

“ Yes, sir. Plane leaves in just one minute. 
I'll fix up your ticket after we leave.” 

In a minute the plane takes off. Thirty- 
five minutes later it sets its wheels down at 
the Seattle airport. 

That is not a very dramatic scene, certainly. 
It is enacted every day at dozens of small 
airports in widely separated parts of the 
United States. The interest lies in the fact 
that it is happening at all, since it may mean 
that the air age is now on its way to every 
small community. 


How the Feeder Lines. Were Born. 

Though the idea of the airlines serving 
small communities—the feeder lines—is as 
old as commercial aviation, it was not till 
1938 that its proponents began to talk seriously 
about its possibilities. But it was only in 
1943 that the U.S. Civil Aeronautics Board 
granted a three-year certificate to Essair, Inc., 
of Dallas, Texas, and designated it a “ feeder- 


>”? 


line,” but without explaining just how it 
differed from other airlines. 
In the fall of that year the C.A.B. held a 


hearing in Washington, D.C., to investigate 


The feeder airliner lands. 


wider possibilities and to make plans. To 
this hearing came representatives of existing 
airlines, manufacturers of airline equipment, 
and applicants—hundreds of them—who 
wished to establish new companies to operate 
feeder lines. The applicants could be divided 
into three categories. The large airlines 
opposed the whole idea of separate feeder line 
companies, arguing that if they could have 
permission for sufficient expansion, they could 
operate in and out of smaller communities 
better than could new or smaller organisations. 
Smaller airline operators differed with them. 
They were in favour of feeder lines, but shey 
wanted to be the ones to operate them. And 
finally there was the third group—the 
prospective operators. Their argument 
was that feeder lines would be different 
from any existing type of service, and should 
be operated by new companies — namely, 
themselves. 

In February, 1944, the Examiner’s Report 
was issued. In brief, it stated that, with 
appropriate limitations, air transportation 
should be expanded to include small cities. 
Finally, on July 11th, 1944, the Board agreed 
to authorise a limited number of local or 
feeder line services. The “ appropriate limit- 
ations” restricted authorisations to a tem- 
porary period—three years was the length of 
time favoured—and confined operations to 
those which would show a justifiable expect- 
ation at a reasonable cost to the government, 
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given airmail contracts. 

This was a rather grudging go-ahead signal, 
but by mid-1944 the C.A.B. was deluged with 
more than 500 formal applications for certi: 
fication. However, nothing tangible hap- 
pened for a long time. Not till April, 1946, 
did «he Board issue its first temporary certi- 
ficates of convenience and necessity under the 
new interpretation of the term “feeder line.” 
Two of these certificates went to the Rocky 
Mountain area—to Monarch Airlines, Inc., 
of Denver, Colorado, and to Summit Airways, 
Inc., of Laramie, Wyoming. The third was 
awarded to Orlando Airlines in Florida, now 
known as Florida Airways. In the meantime, 
Essair, Inc., now known as Pioneer Air Lines, 
had begun operations in August, 1945, and 
thus became the oldest of the feeder lines, 
By the end of 1946 ten companies in all had 
been granted temporary certificates, and the 
route of Pioneer had been extended to a 
total mileage of 1,417. 

On April 4th, 1947, when the C.A.B. ren- 
dered its decision on feeder lines in the South 
Eastern States, it raised the number of carriers 
approved to fifteen. At that time the total 
potential mileage of feeder lines was increased 
to approximately 19,000 miles, and 38 states 
were covered by the various decisions. In 
all its decisions the Board has shown a ten- 
dency to grant certificates to fixed base 
operators—men with previous experience in 
other branches of aviation, who already have 
at least part of the equipment needed, and 
who are familiar with the territory they 
intend to serve. 

At the end of the first quarter of 1947 only 
six of the ten companies then certificated 
were The four companies 
not in operation gave as their reasons for 
delay : (a) normal organisational problems, 
(b) difficulty in obtaining equipment, and 
(c) inadequacy of airports at many route 


in operation 


points. 

Below is a list of the six companies in 
operation, with their territories and type of 
flight equipment :— 


Empire Airlines, Inc., of Lewiston, Idaho : 
Certificated to serve 15 points on 709 route miles 
in Oregon, Washington and Idaho. 

Flight equipment : Boeing 247-D’s. 


Florida Airways, of Orlando, Florida : 
Certificated to serve 10 points over 463 route miles 
in Florida. 
Flight equipment : Beechcraft D-18C’s. 


Monarch Airlines, of Denver, Colorado : 
Certificated to serve 22 points over 1,497 route 
miles in Colorado, New Mexico, and Utah. 
Flight equipment : DC-3’s. 


Pioneer Air Lines, of Dallas, Texas : 
Certificated first to serve 6 points, and in 1946 
given 12 more points and route extended to 
1,417 miles in Texas and Oklahoma. 
Flight equipment : DC-3’s. 
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Southwest Airways, of Los Angeles, California : 
Certificated to serve 24 points over 1,181 route 
miles in California and Oregon. 

Flight equipment : DC-3’s. 


West Coast Airlines, of Seattle, Washington : 
Certificated to serve 21 points over 870 route 
miles in Washington and Oregon. 

Flight equipment : DC-3’s. 


Feeder Line Operating Techniques. 


During their brief period of active operation, 
the American feeder airlines have evolved 
quite distinct operating techniques. Since 
most of the lines actually represent “aerial 
bus services” connecting smaller centres with 
the trunk air services (as is exemplified by 
the route map of West Coast Airlines, Inc.) 
the key word in feeder line operation is 
“time-saving” in every imaginable guise. 

Unlike the trunk airlines, the more pro- 
gressive feeder lines like West Coast Airlines 
and Southwest Airways invite passengers to 
come out and board their aircraft without 
making reservations ahead of time. Each city 
along their routes has a certain number of 
seats allotted to it, which provides reasonable 


The station attendant flags the airerait to the step pe 























assurance that late-comers will find space 


available. 

Since most feeder line trips are obviously 
short ones, the saving of time at intermediate 
stops is of considerable importance. Feeder 
line operators have considered every possible 
means of cutting down time spent at stations, 
and the average stop has been reduced to 
five minutes or less. Southwest Airways has 
succeeded in cutting its average intermediate 
stops to less than four minutes from the time 
of touch-down to the moment when the 
wheels leave the runway again. The following 
figures are taken from a typical week’s report 
of actual time spent in front of stations by 
Southwest Airways’ aircraft for loading and 
unloading, i.e., the time from the instant 
blocks ate placed under the wheels until they 
are removed again. The report covered 
services between Los Angeles and San Fran- 
cisco with a total of 163 weekly intermediate 
stops: there were 75 stops of 1 minute, 
81 stops of 2 minutes, 4 stops of 3 min- 
utes, 1 stop each of 4, 5 and 20 minutes, 
the last due to unsatisfactory engine per- 
formance. 


The pilot stops the port engine, the purser lowers entrance door, the express shipment is moved to the aircraft. 
} P if & Pp I ] 

























Pioneer Air Lines 4 hr. 43 min. 6 hr. 45 min. 


Southwest Airways 2 hr. 35 min. 2 hr. 47 min. 





















Loading express goeds. 


Here is an actual check made of the time 
consumed for a typical landing by a Douglas 
DC-3 of the same company. 


Aircraft touches down. 

Agent is signalling pilot to stop 
position in front of loading area. 
Wheels have been blocked and pilot 
cuts one engine. 

o » 59 » Purser lets down aircraft door. 
Purser is loading mail through 
special door. 


1 » 40 » Passengers are embarking. 
1 » $9 » Purser is stowing baggage. 
2 » 45 » Aircraft is ready to leave. 
3 » 36 » Aircraft is airborne again. 


It is obvious that extremely short landing 
times are possible only if one adheres strictly 
to a number of time-saving devices, of which 
these are but a few : 

All baggage is placed in racks at the rear 
of the cabin, making it easy to load and 
unload. Each passenger carries his own 
baggage on to and off the aircraft. 

The pilots stay in the cockpits during the 
stops along the route and keep up hydraulic 
pressure, making it unnecessaty to place 
landing-gear safety pins. The starboard 
engine (the door is to port) is kept running, 
saving the time it takes to start it again. As 
soon as a light in the cockpit notifies the pilot 
that the door is properly closed, he starts the 
port engine, and when he receives the all- 


UTILISATION OF AIRCRAFT 


hours a day 
Airlines January February March 
Empire Airlines 4 hr. 32min. 5 hr. 48min. 6 hr. 08 min. 
Florida Airways thr. 42min. 2 hr. 35min. 3 hr. 34 min. 
Monarch Airlines 1 hr. 58min. 4 hr. 05 min. 5 hr. o9 min. 


3 hr. 15 min. 


West Coast Airlines 3 hr. 25 min. 4 hr. 08min. 4 hr. 26 min. 
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7 hr. 12 min. 





clear signal from the station attendant he 
takes off. 

Flight crews of the widely-used feeder line 
DC-3’s consist of pilot, co-pilot and flight 
attendant (or purser). This flight attendant is 
He assists with loading 
and unloading of mail and express, stores 


a jack-of-all-trades. 


baggage for passengers when they come 
aboard and hands it to them when they leave. 
He opens and closes the door, he collects 
tickets and, like on a bus, sells them (a practice 
taking on rapidly) ; he takes care of all sorts 
of paper work, and-gives help (and sympathy) 
to ait-sick passengers. All certificated feeder 
lines carefully select their operating personnel, 
notably their pilots. Southwest Airways, for 
example, flight-checked only 75 pilots out of 
300 applicants, and from these 75 only 10 were 
selected to enter the first ground-school class. 
Each pilot was requited to have more than 
4,000 hours of flying, of which at least 1,500 
had to be in a DC-3, or its military version, 
a C-47. 

For safety reasons and other considera- 
tions feeder lines fly all their services in 
daylight hours, and most of the schedules 
Weather permitting, 
altitudes between 500 ft. and 1,000 ft. are 
chosen, which eliminates the necessity of 
“‘ear-plugging” and other physical discomforts 
that sometimes accompany rapid altitude 
changes. Furthermore, aircraft will take off 


are flown contact. 


Ready for take-off. 


only when the pilots can see the ground at 
each station while maintaining minimum 
C. A. A. altitudes. This rule is generally in 
effect in spite of the fact that pilots, with very 
few exceptions on some of the smallest lines, 
have instrument ratings. It is obvious that, 
as a result, flights have to be cancelled 
occasionally, but in view of their youth, 
feeder lines must take even greater care of 
their safety record than the established trunk 
airlines. Most feeder line stations are equipped 
with radio, so that in case of sudden bad 
weather the station attendants can give 
necessary instructions to incoming pilots. At 
least one feeder line operator, West Coast Air- 
lines, has installed the G.C.A. landing 
system at some of its stations and trained 
pilots in its operation. A majority of station 
attendants are also trained weather observers 
and have been certified by the U. S. Weather 
Bureau, which furnishes all the necessary 
equipment. 


Feeder Line Equipment. 

Prior to starting active operations, feeder 
line operators gave careful consideration to 
their equipment needs, in addition to their 
specific operating problems. Feeder lines 
serving regions in the vicinity of important 
airline junctions, such as the area around Los 
Angeles and San Francisco, obviously wanted 
larger aircraft than companies working in less 
developed areas. As a result, most of the 
busier lines are equipped with twin-engined 
Douglas DC-3’s which, after the war, were 
available in considerable number and at reason- 
able prices. Southwest Airways, for example, 
uses eleven DC-3’s—converted C-47’s ; West 
Coast Airlines started operations with two 
machines of the type, now has four in service 
and is converting a fifth. Florida Airways, 
on the other hand, operates three smaller air- 
craft, namely, Beechcraft D-18C’s. A company 
not yet in operation, Wisconsin Central Air- 
lines, of Clintonville, Wisconsin, proposes to 
inaugurate a number of services before the 
end of this year, using five twin-engined 
Lockheed 10-A Electras at first and Douglas 
DC-3’s on the heavier-travelled routes later 
on. 

Most of the flying equipment has been 
extensively modified so as to fill feeder line 
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requirements. To accommodate as many pas- 
sengers as possible, the front bulkhead of a 
considerable number of feeder line DC-3’s has 
been moved forward to make room for three 
additional seats, making a total of 24. Another 
important change in this type of aircraft is 
the arrangement of having steps built into the 
cabin door. The door itself is hinged at the 
bottom instead of at the side and forms a 
stairway when opened. The arrangement is 
an important time-saver, since it eliminates 
the waste of time in rolling the conventional 
loading ramp to and from the aircraft. It 
also does away with the service of two men 
needed at each stop to handle the ramp and 
hence cuts down operating expenses. 

Other changes consist of enlargements of 
the aft storage compartments to take care of 
express and mail, which enables ground crew 
to load the aircraft from the outside without 
the use of ladders. Finally, such refinements 
as large maps of flight routes and up to five 
loudspeakers located at suitable points in the 
cabin—to inform passengers of each stop— 
complete the fittings of the feeder lines. 


Are Feeder Lines Profitable? 

Feeder-line operators have admittedly not 
achieved all they hoped to, but they are 
nevertheless optimistic (see chart of results). 
West Coast Airlines, for example, carried 
more than 10,000 passengers in the first seven 
months of operation, as well as 30,000 Ibs. 
of mail and 17,000 Ibs. of express. Pioneer 
Air Lines, the oldest of the group, carried 
18,308 revenue passengers during the first five 
months of 1947 alone, and Southwest Airways 
transported 22,551 revenue passengers in its 
first seven months of operations to the end 
of May, 1947. A smaller organisation, Florida 


Start for the next leg. 


Airways, carried 2,723 passengers in the first 
half of this year. 

Passengers, however, are not the only 
source of the feeder lines’ income. The lines 
are carrying rapidly increasing quantities of 
ait express. Finally, C.A.B.-certified lines are 
awarded contracts for the carriage of the ever- 
growing volume of airmail. 

At the beginning of June, 1947, the Civil 
Aeronautics Board proposed a sliding-scale 
formula for computing mail pay and chose 
Pioneer Air Lines to act as a “guinea pig.” 
Under this formula, a base rate of 45 cents 
per aircraft-mile was set, and a 35 per cent 
passenger load factor was selected as the point 
at which the sliding scale begins to operate. 
When the passenger load factor rises to 
36 per cent, the mail pay is reduced by o.5 cents 
per mile, and so on each time the passenger 
load factor climbs one per cent. The C.A.B. 


estimates that each one per cent increase in 
passenger load factor will net the company a 
revenue increase of 44.5 cents per mile even 
though the mail pay is reduced. Furthermore, 
the sliding scale is concerned with passenger 
revenue only, and earnings from air cargo or 
other sources will be clear of profit for Pioneer. 
According to the C.A.B., this plan should 
furnish a real incentive for developing pas- 
senger traffic. 


* * * 


American air transport experts agree that 
the feeder lines are not out of the woods yet. 
They also agree that, whilst this class of air 
transportation certainly still has its problems, 
it also has its possibilities. And they are ready 
to bet that feeder line prospects are just as 
bright as were the prospects of the trunk 
airlines in their infancy. 


SUMMARY OF TRAFFIC RESULTS COMPILED FROM OFFICIAL C.A.B. REPORTS 














































































































* Figures in even thousands. 
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*% Sched- 
» ' Revenue Passenger Express and Total Available % Availatle Revenue 
1947 Revenue Available Mail Scheduled uled 
Airlin P ° Load Freight Ton-Mil Ton-Miles Ton-Miles Aircraft- 

” — Passengers "itiog? — Seat-Miles’ actors -«‘Ton-Miles yon Miles Rev. Traffic Flown Miles — § ene 
Empire Airlines : January ..... 480 108,000 598,000 18,1 %' 964 73 10,031 48,243 20,8 % 60,089 85,284 70,1 % 
po eer ; 782 163,000 830,000 19,6 % 1,333 142 14,981 66,652 22,5% 83,017 85,281 97.4 % 
Increase..... 302 §§,000 232,000 1,5 % 369 69 4,950 18,409 1,7 % 22,928 —3 27,3 % 
Florida Airways : January ..... — — — — III — III 124,200 0,1 % 17,262 21,824 79,1 % 
DRAPER 2.00%. 565 77,000 414,000 18,6 % 396 135 6,879 163,360 42% 51,688 55,468 93,3 % 
Increase..... 565 77,000 414,000 — 285 135 6,768 39,160 41% 34,426 33,044 14,2 % 
Monarch Airlines:  January..... 392 74,000 470,000 15,8% 296 127 7,867 67,591 11,6% 30,144 35,806 84,2 % 
BEATER 2.050. 769 1§2,000 1,251,000 12,1% 8,129 10,298 33,628 ITI,O§1 30,2% 80,107 93,436 85,7% 
Increase... .. 377 78,000 = 781,000 — 3,7% 7,833 10,171 25,761 43,460 18,6 % 49,963 $7,630 155 % 

Pioneer Air Lines: January..... I §§1 443,000 1,724,000 25,7 % 1,057 97° 41,027 123,361 33,3 % 71,166 84,692 84% 
Match ...... 4100 1,098,000 3,448,000 31,9% 3,440 1,192 101,284 265,278 38,2 % 142,746 159,712 89,4% 
Increase..... 2549 655,000 1,724,000 6,2 % 2,383 222 60,257 141,917 459 % 71,580 75,020 3.4% 
Southwest Airlines  January..... 1 692 298,000 1,146,000 26,0% 1,896 614 22,795 90,186 25,3 % 575341 66,690 85.9% 
March ...... 4041 656,000 ~=— 1,676,000 39,1 % 2,175 1,096 69,078 194,748 33,3 % 93,938 114,207 82,3% 
Increase ..... 2 349 358,000 530,000 13,1 % 279 482 46,273 104,562 10,2 % 36,597 47,517 — 36% 
West Coast Airlines: January..... 748 77,000 580,000 13,3 % 192 110 7,272 $9,903 12,3% 28,021 45,880 61,2% 
eee 1 716 183,000 . 770,000 23,8 % 269 184 16,771 78,520 21,4% 37,269 45,880 80,7 % 
Increase..... 968 106,000 190,000 10,5 % 77 74 9,499 18,617 9,3 % 9,248 as 19,5 % 
Total for all Airlines : January ..... 4863 1,000,000 4,518,000 22,1% 4,516 1,882 89,103 $13,484 17,4% 264,023 340,176 77,6 % 
March ...... 11973 2,329,000 8,389,000 27,9 Yo 15,742 9,051 242,621 879,609 27,6 % 488,765 553,984 88,3 % 
Increase..... 7110 1,329,000 43,871,000 58% 11,226 7,169 153,518 366,125 10,2 % 224,742 213,808 10,7 % 

































The Aeronautical Dictionary. By Thomas A. Dickinson. 
Published by Pitman Publishing Corp., New York, 
1947. $ 3,50. 





This handy volume keeps its promises: it com- 
pletely and simply defines over 6,000 aeronautical 
terms. With the aid of more than 300 drawings and 
photographs it explains elements of aircraft con- 
struction, pilotage, navigation, meteorology, and many 
other aspects of aviation. It is obvious, however, 
that the number of terms listed is quite inadequate 
fully to cover all the varied specialised fields of aero- 
nautics. Conspicuous by their absence are notably 
radar and jet propulsion.—An up-to-date aviation 
encyclopedia would fill a widely-felt gap. Dickinson’s 
volume seems to be the first step in the right direction. 

Bi. 






Book Review 


Calculs et Construction des Avions Légers. — By R.-G. 
Desgrandschamps. Published by F.-Louis Vivien, 
Paris, 1947. 


In this second, completely revised edition, the 
author aims to give the amateur aeroplane builder 
who has certain notions of aeronautics, the means 
of executing aerodynamical and static calculations 
for the construction of light aircraft. The first section 
of the book explains the principles of aerodynamic 
calculation necessary for this purpose, data on existing 
good planes supplying handy comparable values. 

A second section is primarily devoted to defining 
the forces occurring during every possible flight atti- 
tude. Systematically drawn up, the calculation methods. 
take several structures into consideration, among 
others, strut-braced and cantilever high-wing con- 
structions, single-, two- and multi-spar wings of 
different shapes. 

Subsequent chapters initiate the reader in the calcul- 
ation and structural configuration of control surfaces 
and undercarriages, and particularly of fuselage and 
engine mountings, special stress being laid on strength 
calculations. 

The author does not confine his descriptions to 
wooden constructions, but deals with metal construct- 
ions and outlines the possibilities of using wooden 
and metal monoceque constructional methods in the 





The Right to Fly. By John C. Cooper. Published by 
Henry Holt & Company, New York, 1947. 


How can one organise aviation and codify air law 
if no clarity reigns in the fundamentals ? The distin- 
guished U. S. expert on air law, John C. Cooper, 
aims to illustrate the true meaning of such terms as 
“air power” and “ right to fly,” etc., often used and 
seldom understood. He attributes the failure of all 
attempts so far made at organisation, to one cardinal 
error: insufficient understanding of the fundamentals of 
air power. 

Webster says that “Power is the ability to act.” 
Cooper says that “ Air power does not only mean 
bombers and fighters—air power is simply the ability 
to act in the airspace, to fly, to transport.”” 

With this in mind Cooper analyses the histories of 
aviation and air law in their entirety, clearly and 
carefully, citing texts from international agreements 
whenever necessary. 

Coopet’s thinking is entirely in line with that of 
the English philosophers. Like Hobbes, he is con- 
vinced that, given power, man will invariably resort 
to evil. And unfortunately, the events of the last 
decades make it difficult to contradict him. 

The author uses twelve global charts to illustrate 
his thesis, giving a comprehensive picture of the 
potentials of the three great air powers, Russia, Great 





building of light aircraft. 


Britain and the U. S. A. (English). He. 


154 pages and 204 illustrations ; price, Fr. fr. 350.—. 


(French.) 


The XL General Conference of the 


In international aviation there are events in which the flying 
equipment plays the chief réle, where man has to direct his activities 
accordingly, as a clever obstetrician, an understanding guide or a 
competent judge. One of these events was the S.B.A.C. Display at 
Radlett during the second week of last September, described and 
discussed in other articles in this magazine. Then there are events 
in which man congregates and speaks of the machine only as a means 
of attaining his higher ideals. Such an event was the XL General 
Conference of the Federation Aéronautique Internationale (F.A.I.), 
which took place in Geneva a week later, from September 17th to 
1oth. Like London last year, Geneva was the meeting place of the 
representatives of the national aero clubs, the upholders of freedom 
in flying, who-have no commercial or political interests, but wish 
solely to develop the personality of the aviator and bring him closer 
to his ideal. Appropriate expression of these thoughts was to be found 
at the various well-represented, convivial celebrations held between 
sessions, at which were manifested the cordial relations between private 
flyers, traditional of the F.A.I. 

Delegations from fifteen countries accepted the invitation of the 
Swiss Aero Club, including one from the Soviet Union, headed by the 
well-known record flyer and air force officer, Lieutenant-General Michael 
Gromov. 

The General Conference, which was preceded by several meetings 
of the various committees, was inaugurated after speeches of welcome 
by the President of the Swiss Aero Club, Marcel Devaud, and the 
Vice-President of the Swiss Federal Government, Enrico Celio. These 
speeches were answered by the President of the F.A.I., Lord Brabazon 
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of Tara (United Kingdom), who subsequently conferred the F.A.I. 
Gold Medal on Igor Sikorsky in recognition of his contributions 
toward helicopter development. The inaugural session was followed 
by a dinner offered by the Federal Council of the Swiss Confederation. 

Delegates were also welcomed by the Genevese authorities and, on 
the eve of the last conference day, were guests of the Swiss Aero Club, 
whose President paid tribute to the services rendered by those members 
who have just retired from the management of the F.A.I. and have 
been named honorary members : the doyen Vice-President, Jonkheer 
van den Berch van Heemstede (Holland), the Secretary-General, Félix 
Camerman (France), and the Treasurer, Edouard Blondel La Rougery 
(France). 

A report of the decisions taken this year will be given by the F.A.I. 
General Secretariat in next month’s issue ; meanwhile, it may be recorded 
that Lord Brabazon of Tara was re-elected as President of the F.A.I. 
C. Kolff, of Holland, was named as successor to his compatriot who 
has retired ; General Gromov (U. S. S. R.) and J. Bervida (Czechoslo- 
vakia) were also appointed Vice-Presidents ; all the other Vice-Presidents 
were re-elected. Then, Jean Blériot (son of the famous constructor, 
Louis Blériot) was appointed Secretary-General and J. Allez, Treasurer, 
so that the management of the F.A.I. remains within the Aero Club 
of France. 

On September zoth Interavia had the pleasure of inviting delegates 
and guests on an excursion to the Genevese vineyards and subsequently 
to a luncheon. In this way the fruitful exchange of thoughts could be 
extended over a few hours after the official closing of the annual 
conference, which will be held next year in Cleveland, U. S. A. Zi. 
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@ The Soviet Union recently informed the Executive 
Committee of the Allied Control Commission for 
Austria that it had decided henceforward to raise no 
further objections to Austrian preparations for the 
resumption of civil aviation. This means a change in 
attitude of the U.S.S.R. which had previously 
opposed all suggestions of this nature from the other 
three occupational powers. 


@ CIVIL AVIATION AGREEMENTS have been 
concluded by Greece and Turkey, on July 22nd in 
Ankara ; Siam and China ; Chile and Peru, on August 
7th in Santiago ; Poland and Hungary, on August 29th 
in Budapest ; Poland and Yugoslavia. Air pact negotiations 
ate proceeding between Poland, Turkey and Greece, 
and Egypt ; Siam and the Philippine Republic ; Ireland 
and the U.S. A.; Sweden and Hungary ; Denmark, 
Norway and Sweden, and Argentina. A British air 
mission is at present in South America negotiating new 
civil aviation agreements with the governments of 
countries on existing or projected routes of British 
South American Airways Corp. According to the 
Ministry of Civil Aviation, the text of a draft civil 
aviation agreement between Uruguay and Great Britain 
has been approved. 


NEW AIRCRAFT 


@ On August oth the “ Pulque” single-seater jet 
fighter built by the Instituto Aerotecnico de Cordoba, 
the Argentine aircraft concern, made its first flight. 
The “Pulque” is powered with the Rolls-Royce 
“Derwent V ” jet engine, now cleared to deliver a 
static thrust of 3,500 lbs. 


@ The prototype of the S.G. VJ, a single-engined 
helicopter built by Engineering Products of Canada, Ltd., 
Montreal, under the supervision of the designer, 
Bernard Sznycer, and his assistant, Selma Gottlieb, 
recently effected its first flight. Special consideration 
has been given in the design of this aircraft to the 
greatest possible standardisation of components in 
order to simplify production. 


@ On August 11th Douglas Aircraft Co., of Santa 
Monica, Calif., terminated production of its Douglas DC-4 
four-engined transport. Developed shortly before the 
war, the DC-4 was produced as the C-54 “‘ Skymaster ” 
for the USAAF. A total of 1,242 of these aircraft 
was built, comprising 1,163 units of the military 
version and, after the war, 79 DC-4’s for airline use. 
Successor to the DC-4 is the DC-6, a new and more 
powerful development. 


@ In connection with the Italian Defence Ministry’s 
competition for designs of twin-engined transports, 
S.A. Aeroplani Caproni has developed an all-metal 
high-wing monoplane, the Caproni Ca. rgr. It can 
be used as a cargo aircraft or as as navigational and 
blind-flying trainer, in addition to passenger carriage. 
The power plant comprises two Isotta Fraschini 
“Delta RC. 40 III” air-cooled twelve-cylinder in-line 
engines of 790 H.P. at take-off. The span is 85 ft. 
5 3/8 in. ; length, 60 ft. 2% in. ; and height, 19 ft. 


* Excerpts from Nos. 1347-1359 (August 12th to Sep- 
tember 11th, 1947) of “INTERAVIA, International Corres- 
pondence on Aviation,” an illustrated newsletter published 
thrice weekly in four language editions, English, French, 
Spanish and German. 
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97/8 in. The Ca. 191 attains 197 m.p.h. at sea level 
and 237 m.p.h. at 14,760 ft. ; cruising speed at this 
altitude is 154 m.p.h. 


@ Stampe-Renard, the Belgian aircraft manufacturing 
concern which recently came into existence as a result 
of a working partnership between the firms of Georges 
Renard and Stampe & Vertongen, has started the 
development of a twin-engined cargo aircraft, the 
Stampe-Renard $. R. 45. Power plant of this all-metal 
low-wing monoplane is to consist of two 1,350-H. P. 
Pratt & Whitney R-2000 “ Twin Wasp” air-cooled 
14-cylinder twin-row radials. Span, 95 ft.; gross 
weight, 30,865 lbs., including payload of 11,025 lbs. 
for a range of 620 miles ; cruising speed, 199 m.p.h. 


@ Like the Caproni concern, S.A. IJtaliano Ernesto 
Breda is also developing a new twin-engined passenger 
and freight transport. This is the Breda P. 471, 
designed by Mario Pittoni. It is an all-metal high- 
wing monoplane with wing centre section featuring 
a marked negative dihedral and the outer panels an 
upward dihedral. It is to be powered with two Isotta 
Fraschini ‘Delta RC. 401” air-cooled 12-cylinder 
in-line engines rated at 789 H.P. for take-off. The 
gross weight of the passenger version is to be 
7,945 lbs. and that of the cargo version, 18,960 lbs. 
Maximum speed is estimated at 255 m.p.h. and range 
at 930 miles. 





Model of Breda P. 471. 


@ A carrier-borne version of the Vicker Superma- 
rine S. 44/10 “ Attacker” single-engined jet fighter 
is to be built. Designated Vickers Supermarine S. 44/10 
“Sea Attacker,” it is to be fitted with the necessary 
equipment for use from carriers, such as folding 
wings, strengthened undercarriage, take-off rockets 
and arrester-hook. 





SIPA S. 90. 


@ The winning aircraft of the French Air Authorities’ 
design contest for a two-seater with a 75-C.V. engine 
is the SJPA S. 90, a personal aircraft fitted with a 
Mathis 4G. 60 air-cooled flat-four. This aircraft 
was built by the Société Industrielle pour |’ Aéronautique 
(SIPA). 


@ The Chance Vought Division of United Aircraft 
Corp. has announced a new jet fighter, the Chance 
Vought XF7U-1, which is an “all-wing”’ develop- 
ment of the Chance Vought XF6U-1 “ Pirate ”’ carrier- 
borne jet fighter. The new aircraft is stated to have 
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a wing with pronounced sweep-back and end plates 
at the tips. 


@ The flight test programme of the Boeing XL-15 
liaison aircraft developed by Boeing Aircraft Co. for 
the U. S. Army Air Forces was started at.the beginning 
of August. The first test flights were made with 
Elton H. Rowley, Head of the Flight Test Department 
of Boeing’s Witchita plant, at the controls. Later in 
August the prototype was handed over to the AAF 
for further trials. 





Boeing XL-15 liaison aircraft. 


NEW ENGINES 


@ Preliminary data have been released on the Napier 
“ Naiad,”” a new propeller-turbine developed by 
D. Napier ¢ Son, Lid., London. Not very different 
in design from current turbo-jets of the same type, 
it has a twelve-stage axial-flow compressor, five com- 
bustion chambers and a two-stage gas turbine. Air 
is taken in through an annular entry duct formed by 
the space between the airscrew spinner and a concentric 
forward-jutting cowling revolving with it. The air- 
screw spinner is attached to this sheet-metal cowling 
by four fixed fairings of ordinary aerofoil section which 





Napier “Naiad”™. 


encase the roots of the airscrew blades and produce 
the effect of a blower to accelerate the air entry. Length 
of the engine is 8.5 ft.; max. diameter, 28 in. ; and 
weight, 1,095 lbs. At 18,250 r.p.m., the “ Naiad ” 
produces 1,500 shaft horsepower and an additional 
exhaust jet thrust of 241 lbs. 


INDUSTRIAL PERSONALITIES 


@ The U.S. National Advisory Committee for Aero- 
nautics (NACA) has appointed Dr. George VW. Lewis, 
formerly its Director of Aeronautical Research, as 
Research Consultant. Dr. Lewis has been with NACA 
since 1919 and is one of the foremost U.S. experts 
in wind tunnel research. He is replaced as Director 
of Aeronautical Research by Dr. Hugh L. Dryden, formerly 
Director of the National Bureau of Standards. Dr. 
Dryden is also Chairman of the Guided Missiles and 
Pilotless Aircraft Panel of the Army Air Forces’ 
Scientific Advisory Board. 
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INTERNATIONAL ORGANISATIONS 
AND EXHIBITIONS 


@ ICAO: On June 2nd and 11th, respectively, /raq 
and E/ Salvador handed in their ratifications of the 
Chicago Convention to the International Civil Aviation 
Organisation. On September 2nd the Council of ICAO 
started its second session, thus commencing the winter 
activity of the organisation’s commissions. 

@ IATA: The International Air Transport Associat- 
ion, in its European traffic conference in Oslo from 
August 26th to 30th, decided to maintain existing tariffs. 
The annual fechnical conference of the International Air 
Transport Association started in Nice on September 1st 
in order to define its attitude to numerous questions 
raised by the draft regulations of ICAO : limitation 
of the length and load-bearing capacities of runways, 
permissible take-off weight, special airworthiness 
regulations for flying-boats and cargo transports, 
safety regulations for non-scheduled airlines, radio 
and navigational equipment, etc. Following the 
recommendation of ICAO that its member-countries 
should adopt the mesric system, it is expected that IATA 
will recommend its members to do likewise, thereby 
putting the ICAO recommendations into practice in 
the airline industry. 


@ The 1947 Argentine Air Show from September 21st 
to November 21st is to be organised by Brigadier- 
General Aristide C. Fredes, Director-General of Civil 
Aviation. Besides the domestic aircraft industry, 
foreign firms interested in the South American market 
will be represented. As last year, the opening of the 
show will coincide with the Argentine “Air Week.” 


AIR TRANSPORTATION 


@ According to a report from Shannon Airport, Ire- 
land, that at the beginning of September about 100 
passengers were waiting there on the chance of securing 
a cancelled booking, westbound trans-Atlantic air traffic 
is at present at the Aighest peak of the year. 


@ On September 4th Avmerican Airlines and its trans- 
Atlantic operating subsidiary, American Overseas Air- 
lines, celebrated the completion of 15,000 trans-Atlantic 
crossings, involving 392,085,000 passenger-miles. The 
trans-Atlantic flights began on June 2oth, 1942, with 
a flying-boat service operated by American Export 
Airline, AOA’s predecessor. 


@ On August 29th Pan American World Airways 
introduced a non-stop New York—London service 
operated with its new Lockheed Model 749 “ Constel- 
lations,” cutting former schedules by about five 
hours. Owing to prevailing headwinds an intermediate 
stop is made at Gander on westbound flights. On 
September 15th PAA introduced a srans-Aflantic sleeper 
service. The Model 749 “ Constellations ”’ used for 
this purpose carry twelve berths and 16 seats, a charge 
of $125 being made for each berth. 


@ Ceskoslovenske Statni Aerolinie (CSA), the Czech 
carrier, is planning to purchase three Lockheed “ Con- 
stellations” in order to start scheduled Prague—New 
York services in March, 1948. For this purpose the 
company may send three complete crews to the U. S. A. 
this autumn for familiarisation with the ‘ Constel- 
lation” and the western end of the Atlantic route. 


@ Companhia Cubana de Aviacion, the Cuban subsidiary 
of Pan American World Airways, plans to inaugurate a 
Havana—Bermuda—Santa Maria (Azores )—Lisbon— 
Madrid service. PAA is ready to provide the Cuban 
company with Douglas DC-4’s and the necessary 
flying personnel for this service until such time as 
Cuban crews are trained. 
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@ James M. Landis, Chairman of the U.S. Civil 
Aeronautics Board, stated in an interview on August 
15th that the United States airline companies operating 
international routes might show profits on their Atlantic 
operations this year, without taking into account Govern- 
ment subsidies paid in the form of airmail contracts ; 
he saw the same prospects for most Latin-American 
operations and predicted that within ten or twenty 
years nearly all of the international routes of U. S. 
airlines would make money without the benefit of 
Government subsidies. 


@ Statistics by the U.S. Bureau of Customs show 
that in the twelve months ended June 30th, 1947, 
a total of 934,799 passengers arrived at U. S. airports 
of entry (including Puerto Rico and Hawaii). In 
May, 1947, LaGuardia Airport replaced Miami as the 
busiest American airport of entry, with 20,412 incoming 
passengers from abroad. 


@ On August 2zgth, Eastern Air Lines intensified its 
schedules on the New York—Washington route to 
32 round flights daily. Together with American 
Airlines’ 27 round flights daily, there are 59 flights, 
thus making this route the busiest in the world, taking 
the title from the Boston—New York route. 


@ Colonial Airlines, which operates from New York 
and Washington to Bermuda as well as from New York 
to Montreal and Ottawa, announces that it will install 
the radar obstacle warning device developed by Howard 
Hughes for Trans World Airline. United Air Lines 
has also acquired 200 radar altimeters of an unspecified 
type and expects to have them installed in its entire 
fleet by the winter. 


@ The U.S. Civil Aeronautics Administration has 
granted a certificate to Aerojet Engineering Corp. for 
JATO take-off rockets for use with commercial 
transports. 


@ Negotiations are at present taking place concerning 
the formation of an Jtalo-Egyptian airline company to 
operate services between Italy and Egypt. The 
Egyptian party would be Misr Airlines and SIAI- 
Marchetti S. M. 95 four-engined commercial transports 
would be used. Alitalia, the Anglo-Italian concern, 
is said to be prepared to handle the representation 
of the new joint company in Egypt, provided that it 
does the same for Alitalia in Egypt. 


@ KLM Royal Dutch Airlines will probably have to 
give up its Amsterdam—Berlin service. The Russian 
requirement that not only special permission has to 
be obtained for every landing at Tempelhof on a flight 
to flight basis, but also that a list containing the names 
of all passenger and crew-members be submitted 
fourteen days in advance, is proving too great a 
restriction. 


@ According to an official Soviet source, the current 
Five-Year Plan (until 1950) aims to increase passenger 
trafic eleven times, airmail traffic seven times and 
freight traffic thirteen times, compared ‘with 1940. 
According to a statement by Air Marshal Fyodor 
Astakov, Chief of the Central Soviet Civil Air Fleet 
Administration, only about half of the Soviet Civil Air 
Fleet is engaged in passenger and freight transport. During 
the first half of the year, almost 200,000 hours were 
flown in special tasks, such as prospecting and pest 
control. 


@ Det Norske Luftfartselskap (DNL), the Norwegian 
airline, is to operate a service this winter to the Near 
East with its Short “ Sandringham VI” flying-boats, 
at present in use on its North Cape service, which 
is not operated during the winter owing to the long 
nights in the North. The switch is scheduled to be 
made on November 14th. It is reported that a 
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“ Sandringham ” has already made a proving flight to 
Africa and the Near East. 


@ There has been a recent tendency of European 
and American airline companies to conclude agency 
agreements under which they handle each other’s pas- 
senget bookings and supply information on each 
other’s services. Thus, KLM Royal Dutch Airlines 
acts as United Air Lines’ agent whilst UAL represents 
KLM in American cities where the Dutch company has 
no office of its own. Similar agreements have been 
concluded between Scandinavian Airlines System and 
United Air Lines, Scandinavian Airlines System and 
Eastern Air Lines, and Air France and Eastern Air 
Lines. 


@ Pan American World Airways has made an agreement 
with United Air Lines for the transport of its inter- 
national passengers across the United States by UAL. 
A similar arrangement has been concluded with Slick 
Airways for freight. 


@ On August 18th, Northwest Airlines and American 
President Lines, the steamship company, announced 
that they had filed an application with the Civil Aero- 
nautics Board to handle each other’s passenger bookings 
on the lines of an agreement already existing between 
Pan American World Airways and the shipping 
company, United States Line. The proposals include 
offering travellers a choice of transportation, enabling 
them to fly a portion of their trip and then transfer 
to ship or vice-versa. A ten per cent reduction in 
round trips would be offered, except for domestic 
flights involved. Special arrangements would be 
made for forwarding heavy baggage by sea. Negotiat- 
ions are in hand for the inclusion of Trans World 
Airline in the arrangements, which would provide 
round-the-world facilities by air or sea. 


SERVICE AVIATION 


@ Nokrashy Pasha, the Egyptian Prime Minister, was 
in Washington last September where he asked for a 
United States military. mission to be sent to Egypt to assist 
in modernising the Egyptian Army and Air Force. 
He also requested technical assistance in the establish- 
ment of armament factories and military and civil 
airfields. 


@ On September ist, recruiting was opened for 
rating pilots for the Royal Naval Air Service. Before 
the war the great majority of naval pilots were com- 
missioned and even during the war itself nearly all 
operational naval pilots held commissioned ranks. 
The Admiralty plans that in future two-thirds of all 
Naval Air Service pilots will be non-commissioned. 


@ The Argentine Military Flying School, which was 
formed on August 3rd, 1912, afd started its activity 
at the El Palomar air base on August 8th, 1912, has 
celebrated its 3s#h Anniversary at.Cordoba, its present 
location. 


MILITARY PERSONALITIES 


@ Air Vice-Marshal Wilfrid A. Curtiss has been 
appointed Chief of Air Staff of the Royal Canadian Air 
Force, with effect from September 1st, in succession 
to Air Marshal Robert Leckie, who is retiring. 
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SPECIALISTS IN THE OVERHAUL 
AND CONVERSION 
INTO COMMERCIAL AIRLINERS OF 


DOUGLAS “DAKOTAS” 
and “SKYMASTERS” 


Large numbers of these two types of aircraft have been conver- 
ted or overhauled in our factories, for customers in the Nether- 
lands, in France, Great Britain, Portugal, Finland, Yugoslavia 
and Belgium. 


Long before the war we acquired the manufacturing rights 
and an exclusive European sales franchise for Douglas aircraft. 
We are therefore entirely familiar with the design of these 
aircraft types, a fact which places us in a particularly advant- 
ageous position in this field of activity. 

OVERHAULED OR CONVERTED “DAKOTAS” AND «SKYMASTERS, ” 


CABINS EQUIPPED AND FITTED WITH ‘‘RUMBOLD"’ ACCOMMODATION, 
ARE NOW AVAILABLE FOR SHORT-TERM DELIVERY 


UNITED NETHERLANDS AIRCRAFT FACTORIES 


obi 


WORKS IN AMSTERDAM AND PAPENDRECHT 
HEAD OFFICE IN AMSTERDAM 
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“IATA AIR GUIDE” 
cal - J - bal = = 
= The First Official International Airline Timetable = 
In January, 1948, INTERAVIA of Geneva and CHAIX of Paris will jointly publish the “JA 7A AIR GUIDE”, 
the first official international airline timetable. The Guide will be published on behalf of IATA, the Inter- 
national Air Transport Association, which embraces all the world’s major airline companies. 
The JATA AIR GUIDE will appear eight times yearly, i. e., at intervals of approximately six weeks. It will 
contain complete information on all airlines within Europe, those to and from Europe, as well as those 


touching Europe. 


INTERAVIA S.A. 


Geneva 11, will ke glad to furnish any information regarding the sale of or advertising in the new IATA AIR GUIDE. 




















Esso IS GOING EVERYWHERE NOW! 





Until recently Esso Aviation Products were sold only in 25 states of the U.S. 
But now, backed by over forty years of aviation experience, the familiar ESSO Oval 


is to be found along the airways of the world. 


ESSO petroleum products of the highest quality are famed for industrial, transport 
and automotive uses. Today airmen all around the world — pilotes of great airliners as well 
as owners of private planes — are relying on that same quality 


which they invariably find at the ESSO sign. 






AVIATION PRODUCTS 














AERO 


This Sign is Your Guarantee — 


of quality aviation products 
backed by eighty-one years 
of experience—greatest in 


the oil industry. 


Mobiloil Aero, first used by 
the Wright 


their historic flight, has lub- 


Brothers on 


ricated the flights of many 


other well-known air pion- 
eers. 

Socony -Vacuum aviation 
greases, instrument and hyd- 
Mobiloil 


Aero provide air line operat- 


raulic oils, and 


ors with a complete range 
of flight-tested aviation lub- 


ricants. 


SOCONY VACUUM OIL CO, INC. 














